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Committee on the Distribution of the Waters of the Indus and its Tributaries. 

Minutes of proceedings at the meetings of the Committee from the Ist. to the 8th. of 
March, 1935, and from the 17th. to the 20th. of June, 1935. 


PREFATORY NOTE. — Tlie minutes of tie meetings recorded below, are practically 
verbatim. The record is paragraphed and numbered serially for ease of reference, lie 
intei^olations in italics have been inserted wherever necessary to clarify the narrative and to 
facilitate cross references. 


The Committee consisted of the following ; — 
iVIr. F. Anderson, C.I.E., I.S.E. 

Jlr. F. A. Betterton, I.S.E. 

Mr. W. L. C. Trench, I.S.E. 

Mr. H. W. Nicholson, C.I.E., I.S.E. 

Mr. A. Oram, I.S.E. . . ' 

Sir Bernard Darley, Kt., C.I.E. . . 

Mr. T. A. W. Foy, I.S.E 

Mr. J. M. Sladen, I.C.S 

Mr A AI. B. Montagu, I.S.E. 


Nominated by the Govern- 
ment of India. 

Do. 

Sind. 

the Pimjab. 

N.-W. F. P. ' 
Bahawalpur. 

Bikaner. 

Khaicpur. 

and 

Secretary, Central Board 
of Irrigation as Secretary 
to the Committee. 


The Members of the Committee together with their advisers assembled in Old 
Delhi between the 25th. and 28th. of February, 1935. The first meeting took place 
at 10-30 a.m. on the 1st. March. 

2. The proceedings were opened by the Honourable Sir Frank Noyce, K.C.S.I., 
C.B.E., I.C.S. , who was accompanied by the Hon’ble Mr. D. G. Mitchell, C.S.I., 
C.I.E., I.C.S., Secretary, Departnaent ,of Industries and Labour and Mr. E. M. 
Jenkins, I.C.S., Deputy Secretary. 

The Honourable Sir Frank Noyce opened the proceedings with an address to 
the Committee as follows ; — 

3. Sir Frank Noyce ; The subject to deal with which you have been called 
together, s of such importance to three Provinces in India, the Punjab, Bombay 
and North-West Frontier Province and the three Indian States, Bikaner, Bahawal- 
pur and Khairpur, that when a suggestion was made that I should open your pro- 
ceedings I very gladly consented to do so as it gave me an opportunity of wishing 
you on behalf of the Government of India all success in your very difficult task. 
The controversy about which you are to make what I am certain will be a manful 
attempt and I hope will be a successful one — ^to settle, is in itself an indication of the 
progress made in the development of irrigation in recent years. It is only when the 
resources of a great river system have been fully assessed, and projects for the com- 
plete utilization of those resources have been executed or at least sketched out, that 
competing claims for the supply of water assume first class importance. 

4. As you know, my Department has no longer a Consulting Engineer for Irriga- 
tion, much less an Inspector-General, and you, Gentlemen, are therefore much more 
familiar than any officer now serving in it with the details of the prolonged discus- 
sions upon the use of the waters of the Indus and its tributaries. It is not alto- 
gether inappropriate that I should be here to-day, for the need for what might now 
be described as “ planning ” was first recognized some 16 years ago by two members 
of the Indian Cotton Committee of 1919, of which I was Secretary, and before which 
Mr. Nicholson appeared, to give very valuable evidence. 

That Committee attached great importance to the Suldoir Barrage Project, 
and the two members to whom I have referred, the two non-official members, Messrs. 
Wadia and Hodgkinson, felt so strongly about its importance that they 'recom- 
mended that imtil the Project had been executed or abandoned, no further imga- 
tion projects afiecting the Indus supply should be undertaken in the Punjab. It is 
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of some interest that this far-reaching recommendation was relegated to a footnote, 
for it gave rise to discussions which were destined to continue for 10 years. 

6. In' 1929 the Indus Discharge "Committee propounded an ad interim solution 
which was accepted both by Bombay and the Punjab. The effect of this solution 
was to postpone a final decision for a further period of 10 years, that is to say, until 
1939. During that period, data to justify a final decision were to be collected, and 
the Punjab was to be entitled to a limited supply for the Haveli Project. Other 
developments were to be held in abeyance, subject to the results of a special enquiry 
into the Bhala’a Dam Project. 

7. The reasons why the Government of India reopened the discussions within 
the period of 10 years laid down by the Indus Discharge Committee, were stated in 
our circular letter of the 8th. November 1934, in which the appointment of the pre- 
sent Committee was proposed. Briefly, the position is that certain claims advanced 
on behalf of Khairpiir and Bahawalpur demand immediate settlement, and that the 
Punjab is anxious to obtain an additional supply for the Haveli project. Members 
have doubtless observed that Head I of the terms of reference requires the Com- 
mittee to examine and report upon the extent to which additional supplies are actually 
required for the Khairpur State, the Bahawalpur State and the Haveli Project. 
So far, the scope of the Committee’s deliberations is not wide. But under Head II, 
which deals with the possibility of finding the additional supplies and the effect of 
any fresh withdraw'als that may be recommended, discussions are likely to range 
over the problem of distribution as a whole. 

8 . The Government of India hope that, although the Committee will be concerned 
primarily with the allocation of additional supplies for specified purposes, their 
report on the possibility of finding those supplies may offer a permanent solution of a 
very vexed question. I should like to add that if during the deliberations of the 
Committee it is found necessary to expand the draft terms of reference, the Govern- 
ment of India will authorize the Chairman to do so. 

9* Members from the Provinces and States which are actively interested will, I 
am sure, be very grateful to Mr. Anderson and Mr. Betterton for consenting to serve 
on the Committee, and for the trouble they have taken to acquaint themselves with 
the details of an unfamiliar and difficult problem. I need hardly emphasize that 
the main essential for a successful outcome of the Committee’s labours is an atmos 
phere of co-operation. AVithout reasonable give and take no solution which is 
generally acceptable, is likely to be arrived at, and as the terms of reference show, 
the Government of India would be most unwilling to impose upon the parties an 
unacceptable solution. A settlement of the immediate claims, coupled with a 
permanent adjustment of the whole controversy would be an achievement of the 
greatest value. I am sure that you will all spare no effort to arrive at conclusions 
which are reasonably satisfactory to all parties. It would be too much to hope 
that they will be enthusiastically welcomed by all parties, for we cannot in this 
world hope to get all that we desire. As I said at the outset, you have the warmest 
wishes of the Government of India for the successful conclusion of your labours. 

10. Mr. Anderson : On behalf of the Committee and myself, I beg to propose 
a most cordial vote of thanks to the Hon’ble Sir Frank Noyce for opening our pro- 
ceedings to-day. 

The proposal was carried with applause, after which Sir Frank Noyce left the 
meeting accompanied by Mr, Mitchell and Mr. J enhiris. 

11. Mr. Anderson then took the Chair and began the formal business of the 
meeting. 

NOTE. — The two Independent Members, Mr. F. Anderson and Mr. F. A. Betterton, had 
met on 27th. February and framed issues based upon the study of the briefs of the Interested 
Parties. These issues had been distributed to Members of the Committee on 28th. February , 
and were before them when Mr. Anderson rose to address them. 

The originali^s^Xi'BS are reproduced as Appendix I-(A). During the meeting, modifications ' 
were introduced, and the Jinal form assumed is reproduced as Appendix I-{B). 

12. Chairman : The Hon’ble Member, Sir Frank Noyce, has very kindly explained 
why this Committee has been appointed. All I need mention now is the procedure 
we propose to adopt. The detailed briefs received from the parties need not be 

0 
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discussed, because every member. has received a copy of each brief. These 
BRIEFS can be referred to whenever necessary during our deliberations ; they 
will be accepted as evidence and placed on the records. In order to facilitate 
our discussions we propose to frame definite issues. A copy of our draft issues 
has been supplied to each member and our first business is to frame the final 
issues after considering any modifications desired by the members of this 
Committee. After the issues have been decided on, each one will be taken up 
separately. Many, if not all of the issues udll entail lengthy and general 
discussions. We do not consider it is necessary to maintain a verbatim record of 
these general discussions. We consider it will suffice if, after the general discussion 
is over, each member will kindly dictate his opinion and ^^ews which mil be recorded 
verbatim. A copy of each day’s proceedings will be given next morning to each 
member for verification and amendment. We suggest that the Committee should 
meet daily from 10 a.m. to 1 p.m., and 2-30 p.m. to about 4-30 p.m. except on 
Sunday, when the afternoon meeting will not be held. 


13. Chairman : The first thing to discuss this morning is the framing of each 

ISSUE. 

14. Mr. Nicholson : At the present moment, I would suggest that further points 
may arise in the discussion before us, and probably something will develop. 

15. Mr. Foy : I agree wdth that. I think we cannot take these issues as final 
now', as we may have to add to them later on. 

16. Mr. Trench : Should not schemes under development receive prior consider- 
ation to any neiv schemes ; 

17. Mr. Foy : Conversely, there is the question which has been brought up by the 
Bikaner State. Take the first issue, viz., “ Should the non-perennial areas re- 
ceive perennial water ” i Supposing the Committee decide that non-perennial 
areas should not receive pereimial water. Can Bikaner claim that certain non- 
perennial areas in the original project should now be changed into perennial areas ^ 

18. Chairman : That w'ould not come under discussion in this issue. 

19. Mr. Foy : But it is a converse to j\Ir. Trench’s proposal. I think, once the 

principle is settled that non-perennial areas should not receive perennial water, the 
question could be very carefully examined during the discussion, to see if it wdll 
cut across existing agreements. We should first see whether we should give a 
prior right to existing agreements in their initial stage of development rather than 
to future projects. 

20. Mr. Trench : Is it not possible to take a correction factor of value for peren- 
nial and non-perennial and treat it as all one area ? I think something like that 
exists in the 1920 Agreement. 

21. Chairman ; Will you suggest your draft I ' 

22. Mr. Trench : I suggest : — “ Should existing commitments in regard to 

utilization of water receive prior consideration to future projects ” — to put it. in the 
most general terms. This seems to me to be a basic issue 

23. Chairman : Could it not come under issue No. 8 or 9 ? 

24. Mr. Trench : I don’t think so, because these issues seem to treat the whole 
area available for irrigation as one unit and to consider the advisability of fixing a 
percentage of withdrawal for each party, irrespective of what their commitments 
up to date have been. If you had a clean slate, no doubt issue No. 6 indicates the 
best method of going to work. 

25. Mr. Nicholson : It was not my suggestion that existing commitments should 
be tampered with. 

26. Chairman : What is the general feeling about the issue proposed by Mr. 
Trench I 

27. Mr. Foy : I should object to it as a basic principle. 

23. '> Chairman ; If it is admitted, it does not necessarily come imder No 1. I 
suggest we should discuss No. 1 first. 
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29. Mr. Foy : The question really arises as to whether we are to discuss the 
Sutlej supplies or not. There are two sides to No. 1, and therefore you need to 
settle that question first. 

30. Chairman : Our terms of reference from the Government of India are : — 

“ The extent to which supplies of water are actually required for {a) the Khairpur 
State, (6) the Bahawalpur State and (c) the Haveli Project. 

31. Mr. Foy : So that the Sutlej is completely out of it i 

32. Chairman ; I think it is, if we adhere to the Government of India’s terms of 
reference. 

33. Mr. Trench : AVliat I liave in mind, is in my view, axiomatic. The definite 
application would crop up in many of these points at issue. The question of whether 
non-perennial areas should not receive perennial water would also arise, so that this 
ISSUE No. 1 is of Umited application. 

34. A member enquired ivliat Mr, Trench’s proposal was, 

35. Mr. Trench : ‘‘ Should existing commitments receive priority rather than 

future projects 

36. It w’os agreed to add this after issue No. 5, 

37. Chairman : I suggest that Mr. Trench’s suggestion should be put into No. 5 
as No. 5 (a) or 5 (6). 

38. Mr. Trench : There is one modification to No. 5. I don’t know whether 
October to June covers everything. The question of September is sometimes 

. very important. I suggest September to June instead of October to June- 

39. This was accepted. No other suggestions were forthcoming, 

40. - Chairman : I* propose that we should take up issue No. 1. I will ask Mr. 

Nicholson to open the discussion. 

41. Mr. Nicholson : Non-perennial areas are I take it, as defined in this Glos- 
sary of Terms. (^) It does not mention the word khadir ” and in the Punjab, 
non-perennial canals or branches are designed to irrigate what is called the ‘‘khadir”. 
Apart from channels in the khadir certain others are non-perennial. 

42. If you turn to the blue prints tabled, showing the irrigation on all the canals 
in- the Pimjab,(^) you vill see that on the Upper Bari Doab, Sirhind and Lower 
Chenab canals there are non-perennial channels. Owing to irrigation, the spring 
level rose and waterlogging actually occurred or was threatened. It was decided 
that the necessity for giving rabi water for these areas had ceased and was detri- 
mental because, with the channels running up till October, rabi crops could be sown 
and matured by irrigation from wells. This change commenced about 1905. When 
the Upper Jhelum and Upper Chenab canals were constructed, there were areas in 
which the spring level was under 40 feet. Speaking generally, these areas were 
given kharif irrigation only, as from past experience it was seen that to irrigate an 
area perennially, with high spring level was undesirable. 

43. In the same way on the Lower Chenab canal, which was an old canal, the rise 
of spring level caused several distributaries to be converted from perennial to non- 
perennial and some closed altogether. It was on this -experience that the Sutlej 
Valley Project was designed, and due to the fact that there was an immense area 
which could not all be irrigated perennially, the parties concerned agreed to the 
exclusion of the khadir area from perennial irrigation. 

44. When the project was submitted to the Government of India, they raised objec- 
tions in their letter No. 15-1 of 11th. January 1921, to certain areas being made 
perennial. The reply from the Punjab Government in No. 190-WI of 15th. January 
1921, was to the effect that this area was not khadir land. In view of the fact that a 
project was under consideration for giving controlled supplies, the conversion of this 


(^) Central Board of Irrigation Publication No. 6 “ Glossary of Technical and Vernacular Terms in con- 
nection with Irrigation in India, together wdth Standard Notations See also Part I Vol. I of this Report. 

(*) Appendix n, (A) and (B). 
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inundation irrigation to perennial, did not in any way controvert the principle at- 
jBtake. In the Haveli Project there are considerable areas on inundation canals to 
which the Punjab have no desire to apply perennial irrigation. 

45 . It is known in the Punjab full well from past experience, what the effect of 
putting too much irrigation water in a tract may be. By replacing the existing 
inundation canals in the area to be brought imder command by the Haveli Project, 
by a non-perennial canal, supplies will be assured from the early Irharif right up to 
16th. October and on the perennial canal, supplies will be restricted in the rabi 
to 0*3 capacity in December, January and February. Under such irrigation 
methods, the wells in the tract (^) will be worked and maintain the sub-soil water 
table level steady which will avert any adverse effects. 

46 . It should please be borne in mind that at the present moment, I am not in 
any way querying any action which has been taken in Bahawalpm- State under this 
question of giving perennial irrigation in khadir land. Since the khadir question 
has been brought up, I may say that the original maps on w'^hich the areas were 
taken out by Bahawalpur State and accepted by them, are available here for 
reference, and they may be of value in the consideration of any proposals regarding 
the conversion of khadir non-perennial areas into perennial. 

In support of tliis principle regarding the restriction of irrigation in Idiadir 
areas to non-perennial, it will not be out of place to quote the opinion expressed by 
the Council of Regency in Bahawalpur State and of their eminent Consulting 
Engineer, Sic John Benton. The Council of Regency, in their note (^), dated the 
12th. January 1920, (end of para. 1) stated “ The proposed utilization of a large 
portion of the perennial water supply in the irrigation of khadir land is, we would 
submit, unnecessary, and its effect, we hope, will be remedied ”. 

At the end of para. 6 “ The proposal to cut down the intensity of irrigation 
appears to have for its object the provision of a rabi supply for irrigation of 
Government khadir lands in the Nili Bar for which a rabi supply is not required ”. 

47 . So far that has been the opinion of the Cotmcil of Regency. We now come 
to the note by the irrigation officers which follows, in the 1920 representation (®). 

In paragraph 4 “ The omission of proposals for conferring perennial irrigation 
on Govermnent khadir areas will greatly improve and regularise the scheme, and 
therefore the matter requires a very careful consideration to prevent unnecessary 
waste. If these khadir lands’w'ere included now^ in the perennial areas, we believe 
the mistake will require correction eventually and the w^ater made available will 
then have to be made over to Bahawalpur for use in high lands 

48. In Part II at the end of paragraph 9, in Statement A, Right Bank, items 
2, o, 6 and 9 refer to specific areas of khaciir lands regarding which doubts were ex- 
pressed. At the end of this paragraph they refer to additions made ; “ 64% added 
to the area proposed to be given perennial supply though in khadir which has been 
barred from having available water diverted to it ”. 

Again, further down the page below, “ The total area of the khadir lands — 
includes all land from the “ dhaya ” on one side, to the river edge shewn on the 
maps, including all lands that receive direct inundation, is 3,049,382 acres ”. 

Paragraph 12 : “ Transfers from non-perennial to perennial — ^All these 

transfers relate to the Khadir which is not supposed to receive perennial irrigation ”. 

Page 23 : paragraph 28(6) : “ The proposed use of part of the perennial in-igation 
on khadir lands, where it is really not necessary, is contrary to a past declaration 
of the Punjab and also contrary to the past practice in the Province ”. ‘ 


No. of TToUa. 


(3) Sidlinaiaroa .. .4 .. .. .. 6,360 

Chonab inundation canals area . , . . ’ . . . . . . . . 7,605 

MuzafTargorh canals area . . . . . . . . . . . ♦ 2,800 

Total .. 16,656 


Pigurcs for 1932-33 ixoxo^ ** Statistics of Irrigation Water Distribution and Working of Distributaries of 
tho Canals in tbo Punjab.’* ' ' . . ^ 


Note of January 1020, of the Council of Regency, Bahawalpur State on tho various schoraes advanced 
for utilixing the waters of tho Sutlo; and Beas Rivers in tho Dower Punjab. 

U. — Note by Sir John Benton dated 2lBt. December 1919. 
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49. I think Sir, it is unnecessary for me to add any further expression of 
opinion to what I have been able to quote from the most eminent irrigation 
authority we have known in India. 

60. Chairman : What is your personal opinion ? 

51. Mr. Nicholson : I consider that perennial irrigation of khadir land is a 

procedure which brings disaster and ruin in its train. 

52. Chairman : I should lilce to Icnow Sir Bernard Barley’s view on issue No . 1 . 

53. Sir Bernard Barley : I will follow the line of Mr. Nicholson’s argument. 

I will take, although it is not in the terms of reference, the portions of Bahawalpux 
which are fed from the Sutlej. My definition of khadir lands would be those areas 
lying within a certain distance of the river or those which lie below the high bank 
of the river or dhaya ” as it is called in the Punjab. 

54. In connection with the Eastern Sadiqia canal to which he referred, certain 
lands he said, were allowed perennial irrigation although they had received imm- 
dation canal water previously, because they were on high land above the bank of 
the river. The engineers who built this Eastern Sadiqia canal went further, and 
they took the '' dhaya ” as the actual boundary and quite rightly too. The 
Sutlej Valley Enquiry Committee, when they went round, also added some high 
lands which had previously received spasmodic inundation irrigation. In 
the Eastern Sadiqia canal there is no proposal to give the low lying river valley 
any irrigation. 

55. I now come to that with which we are concerned, that is the Panjnad area. 
The Sutlej Valle}^ Committee recommended that the perennial supply to which 
Bahawalpur is entitled, should be given to an area designed for non-perennial 
irrigation south of the railway. All this land lies not less than 16 miles from the 
river to-day, as you will see from the map. In the olden days, before the river 
embankments had been built, heavy floods used to pass down over the country, to 
this area. Later when these embanlcments were built and canals constructed, the 
tendency was to give the irrigation water to lands nearer and nearer the river, 
and a great deal of this area south of the railway went completely out of cultivation 
except in a very few small patches. The vast majority is State or proprietary 
waste which never received canal water at all. To all intents and purposes, it is 
at the present time a desert. Therefore, I do not include this area within the 
khadir. 

50. I am not sure whether the point in Mr. Nicholson’s remarks is that this non- 
perennial area should not receive perennial water. For the rest I entirely agree with 
Mr. Nicholson. AVhere the spring level is very high and where land is in a river 
valley, then I say that it should not have rabi water unless in certain circumstances, 
when there is water to spare and then only very occasionally. For instance, in 
February this year there was a flood and a good deal of water which we could not 
use in any of our perennial canals and the regulating officer suggested that we 
should open our non-perennial canals, because we had more supply for the perennial 
canals than we could draw ofi. Water, if let down below Panjnad, would have 

• gone waste into the sea. In such circumstances, I say that if water is available, 
there is no harm in giving it to any non-perennial channel for a few days during 
the cold weather. 

57. Chairman : "What are the views of Khairpur I 

58. Mr. Sladen : Khairpur State is a part of Sind. It occupies the north-east 
corner and just as the rest of Sind, before the Sukkur Barrage was built, it was 
watered by inundation canals, taldng off the Indus. The heads of the two main 
Khairpur State canals used to take off within a mile below the site where the 
Sukkur Barrage has been built, and therefore it will be understood that our in- 
undation canals were better than any other of the inundation canals in Sind. That 
has been admitted in the original report of the 1909 Barrage scheme. 

59. There were two barrage schemes — one in 1909 and another in 1919. One 
ofthe main objects oftheSifidrur Barrage was to build a big canal running down the 
left bank of the Indus to irrigate Nawabshah and Hyderabad Districts in British 
Sind. The State lies just below the Sukkur Barrage on the left bank of the Indus. 
That canal has to be carried through State territory. The Ruler was always 
opposed to any interference with his State and he held out against the construction 
of this canal for many years. He was eventually persuaded in 1906 to agree to its 
construction. One of the reasons by which they managed to persuade him was 
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that the State would receive a perennial supply in the same way as the rest of Sind 
and in the 1909 scheme he did receive a perennial supply, 4,030 cusecs throughout 
the Idiarif and 1,675 in rabi. ^^^len the new scheme was prepared during the 
Great War, we ‘were again asked what we wanted and we said that we wanted a 
perennial supply. In the 1919 scheme, for reasons which have not been explained 
to Khairpur State, only Irharif supply was allotted to the State. Our presumption 
is that the rabi supply considered available at Sukkur, was insufficient to supply 
more than the whole needs of British Sind and therefore they omitted Khairpur 
State. 

60. Mr. Nicholson : To facilitate business, might I quote the opinion expressed 
by Khairpur in the 1920 Suldiur Barrage Project Volume VII, page 53. It refers to 
page 30 of Volume VI of the 1909 project which I have looked through and it says : 
“ As regards the rabi season, Mr. Hill, Chief Engineer for Irrigation, in a note on 
the Triple project, dated 31st. January 1907, states that the Khairpur State have 
explained that they do not require rabi water and the nearness to the surface of the 
spring water level renders wells very efficient and makes rabi supply umiecessary ”. 

61. Mr. Sladen : If I might reply to that — ^it is an extract from a letter written 
by His Highness in 1906 (®) in which he objected to the whole scheme. But he 
was brought round with a bait that he was going to get rabi water and it was shown 
that it would be useful to the State. 

62. ^ Mr. Nicholson ; Do you query the fact that the spring water level is high? 

63. Mr. Sladen : That applies only to part of the State. Under the new 
Scheme we only get kharif supply. Therefore it is not perennial supply. Since 
the Project was started we have been allowed, Avith the indulgence of the Bombay 
Government, a temporary rabi supply. Our claim is that Ave should be treated 
alike with British Sind and given equal rights in the Suldnir Barrage. 

64. Mr. Trench : "NiTien Avas the first claim made for rabi supply ? 

65. Mr. Sladen : On the day the announcement about the neAv Sukkur 
Scheme was published, we said Ave ahvays understood that we Avere going to get a 
perennial supply. 

66. According to the 1919 scheme, AVe Avere given a Irharif supply of nearly 4,030 
cusecs AAffiich is equivalent to our pre-Barrage supply, but as we are surrounded by 
districts obtaining a perennial supply, and as we feel that we have not been treated 
fairly by the Bombay Government in giving us only a kharif supply, we have been 
asldng that the aaEoIb scheme should be reAused. Eabi supply should be given to us 
either from an extra authorized supply or from the Bombay share of the Airith- 
draAA'als from the river. 

67. Chairman : I take it that you Avish to convert a non-perennial to a perennial 
irrigation area. 

68. Mr. Sladen : The Avhole of Sind was non-perennial : it Avas inundation 
before the Barrage ; since the Barrage Avas built the whole of Sind excepting a 
small portion is perennial. 

69. Chairman : You are in favour of converting non-peremdal into perennial ? 

70. Mr. Sladen : "We wish to get a perennial supply. 

71- Mr. Trench : I feel that the Bombay Government is only concerned in 

two different aspects of the question. One'is in regard to finding the Avater and 
the other is in regard to the water-logging question. 

72. "With regard to the question of finding the water, I am not prepared to admit 
that it is possible to find it from the existing supply allocated to, or withdrawn by 
the Barrage and that therefore, if a future supply is to be permanently given in the 
rabi season to the Elhairpur State, it should come from the existing balances in the 
riA’-er. 

73. The second point is in regard to the question of water-logging. The British 
canals in Sind are designed for the purpose of continuous running with approxi- 
mately the same discharge (excluding the rice areas which receive an extra supply 
because they have had that supply in the past and it became virtually a prior 

(®) Confidontiftl lottor l^o. 15, datod Soptombor C, 1906, from H. H. tho Ruler of Khairpur State to 
Political Agont* Khairpur State. (Handed in on 4th. March 1935. See Appendix HI.) ^ 
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claim, or vested interest). Tlie rice area in Kliairpur State is comparatively small — 
I think it amounts to 6,000 acres. Beyond that the Barrage canals are supposed 
to run continuously with practically the same amount of water. 

74 ^ In regard to the amount of water which is given : it amounts, mth the allow- 
ance for absorption, on the average to about 4* 2 cusecs per thousand acres culturable 
commanded area at the head of the canal. The question is then, what is the 
position of the Government of Bombay in regard to the responsibility for water- 
logging in the Khairpur State ( In British India any such damage due to any action 
taken under the Irrigation Act, is in general not legally compensatable, but that does 
not apply to the Khairpur State where 'the Irrigation Act does not run. Conse- 
quently it has been admitted that the responsibility for water-logging due to the 
Eohri canal, lies on the Bombay Government. It is therefore very important 
from the point of view of the Bombay Government, to see that the water supply 
is not in excess of that necessary and does not create any undue water-logging. 

75. This is our position, and it would appear that if Khairpur should get a rabi 
supply, total supply throughout the year should not be in excess of that given to 
the British canals. As I have worked out the figures, the discharge which would 
be given in the kharif season on the same scale as the British canals, would be about 
2,500 cusecs — not more than that : that would be the maximum. That includes 
an allowance for the established rice area. If it is admitted in principle that the 
Khairpur State should receive a continuous rabi supply it would involve very 
heavy reduction in the kharif supply given to the same canals. 

76. As regards water-logging, Mr. Sladen has said they only claim damage 
for water-logging due to the Rohri canal itself. I have had recent reports — ^we 
have no definite figures yet — ^that much of the water-logging, specially in Khairpur 
town itself, is far more dependent on the full supply levels in the Khairpur State 
canals than it is on the Rohri canal itself. That is to say the sub-soil water levels 
rise and fall with the rise and fall of the levels in the Khairpur State canals 
rather than the Rohri canal. 

77. These are the only two points with which I think the Bombay Government 
are concerned on this issue. I am not prepared to make a statement on the matter of 
principle as to whether non-perennial land should receive a perennial supply or not, 
especially in regard to the khadir lands. For us both, Khairpur and Sind, I do not 
think the question can be decided on this question of principle ; it is purely a question 
of special cases and what is expedient in each case. 

78. Chairman : May I ask if the land in Khairpur State is khadir land i 

79. Mr. Trench : We have no such thing as khadir land. The land on the river 

side of the river bunds is largely sailabi. The land behind the bunds is irrigable ; 

we do not as a rule irrigate land on the river side of the bunds. 

80. There is one area in Khairpur on the river side of the bunds which has a 
prescriptive right to inundation canal water and water has to be supplied to it on 
this account. But beyond that, you may take it that the whole of the rest of the 
land is irrigable land. The area does not differ from the rest of Sind, and if you call 
it khadir land you will have to call the whole of Sind, khadir. Conditions are 
similar in both places. 

81* Chairman : Is the sub-soil water table near the surface ? 

82. Mr. Sladen : In some parts. 

83. Chairman : Mr. Oram, do you wish to give your views on this issue ? 

84. Mr. Oram : I consider that it is definitely wrong to provide perennial 

water for land likely to be water-logged. Otherwise, I think, there is nothing more 
to be said on the general principle. 

85. It is definitely wrong in principle to give perennial irrigation to any land 
which is likely to be water-logged and go out of cultivation. To do so leads to 

' infinite harm in the end. 

86. Chairman : Mr. Foy, would you kindly give your views on the general 
principle ? 
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87. Mr. Foy ; I agree "with Mr. Oram, Sir Bernard Darley and Mr, 

Nicholson that it is dangerous to give perennial water to an area in which the spring 
level is high, it is rather a question of defining the exact point at which the rise in 
spring level becomes a danger to the country. For that reason I would suggest 
that the practical definition of non-perennial land is land in which wells can be 
worked economically — the ordinary open masomy-work well. For these areas, 
perennial water should generally spealdng, not be given at all, or given on a very 
restricted basis. 

88. One point further which I would like to make is the question* Mr. Sladen 
raised nith regard to upsetting colonization. This is a very'- serious matter and surely 
it is better to face the situation at the stage to wliich colonization has now advanced, 
than when colonization will be fully developed if the land is going to be water- 
logged. I do not say that non-perennial areas should receive no rabi water, but it 
must be very strictly limited if the dangers of water-logging are to be avoided. 

89. Mr. Nicholson : As regards the areas considered by Bahawalpur to be Idiadir 
areas, reference may be made to the 1920 Sutlej Valley Project, Part II, page 7, 
and appendices L. 1-3, F. and G. in which the areas considered as Idhadir are 
given in detail, sheet by sheet as delineated on the maps in the portfolio. 

90. Eabi supplies which have been enjoyed by Khairpur State canals are recorded 
in Volume II, Suldcm' Project, 1919, Appendix M, pages 264 — 259, and the supplies 
which have been allotted to Elairpur are given in Volume Y, pages 10 and 11, 
Statements VII and VIII. It may be noticed therein that the supply is hot only 
allotted during the kharif season, but 3,000 cusecs are allotted in October, November 
and December, which is the rabi period, which has possibly led to a certain amount 
of misunderstanding in regard to the question of perennial supply. It follows that 
it is not kharif supply alone that they are given, but they are given a supply in rabi, 
which amounts almost to a perennial supply, even if not 100% perennial. 

91. It may be noticed that in the pre-Barrage times they enjoyed an average 
in October of 332 cusecs and in November, of 45 cusecs, whereas now from the Khair- 
pur canal they have been allotted 3,000 in these months, and from the Khairpur out- 
lets from the Eastern Nara, 400 cusecs from April to September. 

92. If you vill turn to Volume VII, page 57, paragraph 220 you will read : — 
In the case of Khairpur State, the area on which its share of the Barrage has 

been calculated has been taken as the Kharif cultivation only, no charge being made 
for the very valuable bosi (’) rabi which is allowed for That is what has been 
accepted bj^ the Secretary of State. 

93. It would appear from what Mr. Trench has said that, to convert Khairpur 
canals into a full perennial system would amount to these canals becoming a new 
project, and that they will have to come in with other claimants for a share in the 
surplus water which may be available after satisfying existing projects. 

94. Mr. Trench : The question of whether an additional supply of water 
comes under the term “ new project ” or “ existing project ” is a question of 
whether the new supply of water is designed to afford an adequate return on 
existing capital sunk or on new capital proposed to be sunk in the work. 

95. Mr. Nicholson : I take it therefore, that you consider the financial out- 
look as of paramount importance, and the best use of water for the country at 
large becomes subordinate. 

96. Mr. Trench : Both are intimately bound up. 

97. Mr. Nicholson : Part XI, Volume VII of the Sulckur Barrage Keport 
contains essential matters of fact which will help the Committee to come to a 
definite decision. 

98. Mr. Sladen ; In regard to the supply allotted to the State in November 
and December, it would be practically useless to us, since our soil is not suitable for 
bosi and no wheat can be gronm without water in the maturing season. 

98. The Chairman enquir^ if any other memher desire'd to speak on this issue. On 
receiving a negative rejdy, he said that he and his colleague felt fully instructed on the 
point and that he proposed an adjournment of one hour for lunc heon. 

For dc&utiou of Bosi eoo Proc. No. 521. 


♦Not rocorded. 
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The Committee re-assembled after lunch and proceeded to discuss issue No, 2. 

Mr. Sladen : We have two canals, the East feeder and the West feeder. 
The gross area commanded by the East feeder is 470,000 acres ; and in the case of 
the West feeder, 273,000 acres in lihairpur and 21,000 in British enclaves, total 

764.000 acres. Of that gross area, the culturable irrigable area is 320,000 acres on 
East feeder, 260,000 acres on West feeder and 20,000 acres in British enclaves. 
These figures of culturable area are taken from survey village maps. The total is 

600.000 acres. 

We claim to be allowed to participate equally with the British Suldcur Barrage 
where the intensity is 27% in kharif and 54% in rabi. On that basis, the area 
proposed to be irrigated is 86,400 acres on East feeder, in kharif, and 70,200 on 
West feeder, in kharif j and 5,400 on enclaves, also kharif. With regard to the rabi 
area that on East feeder is 172,800, on West feeder 140,400, and in the British en- 
claves 10,800 acres respectively. The British enclaves are also dependent on the 
West feeder. 

In addition the Ruler has about 40,000 acres for shikar-gahs. The Ruler is 
very keen on shooting and considers it almost as important as cultivation and has 
pressed for a water supply for shikar-gahs. At present they take water in kharif 
and rabi. I don’t propose to ask for a supply for these shikar-gahs, but to ask for 
a concession on the duty. As I am the representative of the State here, I should 
hire to press that point. 

Chairman : May I ask if these areas are accepted as fairly reasonable ? 

Mr. Foy ; We are hardly in a position to contradict if we wanted to. 

Mr. Sladen : In the 1919 Project, the kharif intensity was shown as just 
about 33 per cent, but later in the Project they said that Khairpur State ought to 
work on the same duties as British India. 

Chairman {to Mr, Trench) : You support the Khairpur claim in your brief ? 

Mr. Trench : If the additional rabi water is given, then the intensities will 
have to be adjusted, i.e., the present proposed kharif intensity should not be main- 
tained. 

Mr. Sladen : If the rabi water is given, I am agreeable to reduce the intensity 
in kharif to this figure. 

Mr. Nicholson : I would hke to ask if he should not deduct the area that 
is water-logged ? 

Mr. Sladen : I am wiUing to consider some deductions if they are found 
necessary. 

Chairman : Do your commanded areas include the water-logged areas ? 

Mr. Sladen : Yes. The water-logged area amounts to an area of about 30 
square miles at present. 

Chairman : Do you agree to modify your commanded areas by deducting 
those areas which it is anticipated may be ‘water-logged ? 

Mr. Sladen : It is rather a big question. Of course, water-logging is increas- 
ing, but certainly I do not wish to put irrigation water on water-logged land. 

Chairman ; Anyway, you will detect it and fi.nd out the dangerous area. 

Mr. Sladen : If the land is water-logged it cannot be avoided, but I do not 
wish to increase it. 


118. Mr. Betterton : Is the water-logged area increasing ? 

119. Mr. Sladen : Slightly increasing as a result of seepage from the Robri 

Canal. A number of pumping stations have been erected near the Rohri Canal. 

120. Chairman : Let us now hear Mr. Trench’s fi,gures. 

121. Mr. Trench : I am afraid I have not got complete figures in every respect, 

especially in regard to the culturable area of rice which has been treated rather 
differently. 

122. Mr, Trench quoted figures of gross area^ culturable commanded area and also 
rice area in respect of the Rohri Canal, the Eastern Nara Canal, the North Western 
Canal, the Rice Canal and the Dadu Canal, 


E 
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123. In the Eice Canal there is also the question of the second or dubari crop as to 
whether it should bo included in the area to be irrigated or not. It is not irrigated 
during the rabi season. The Eice Canal is an entirely non-perennial canal. It is 
open noitnally fr-om the 1 5th. April. At present it is opened somewhat later because 
cultivators have not become accustomed to early serving. It is open till 15th. 
October. The Manchar Drainage Scheme is referred to, in one of the statements 
attached to the Sind brief. It is a scheme in which the flood water is drained off 
for rabi irrigation. It is not canal iirigatiou and therefore need not bo considered. 

124. Chairman : We are not really concerned rvith this. 

125. Mr. Nicholson : Is this water, drainage, from the hills 1 

126. Mr. Trench : Yes. It does not affect the canal supply. 

127. Chairman : How do the figures compare rruth the project ? 

128. Mr. Trench : They are much the same. They vary slightly. They are 
compiled from the last financial forecast statements. 

129. Chairman : The total null not be affected. 

130. Mr. Trench : Ko. Hot appreciably. There may be certain differences 

as certain areas have' been transferred between the canals since the 
project. ' ‘ 

131. Chairman : Will you kindly let us have all the figures in the form of a state- 
ment 1 

132. Mr. Trench; Yes. 

133. Mr. Nicholson ; As regards the figures of the Eastern Nara. The gross area 
commanded is 2,165,000 acres and the culturable commanded area is 2,091,000. 
This is 97 %. It seems to be a very high percentage. 

134. Mr. Trench : Yes — ^it is extreme!)^ high. ^ 

135. Chairman : Any comments about the intensity ? 

136. Mr. Nicholson : The intensity is very high but I have no deshe to disturb 

the existing arrangements. 

137. Chairman : Sir Bernard Barley will give his views. 

138 Sir Bernard Darley : I have given the statement asked for in regard to the 
canals from the Sutlej. There is one point I would like to know. How far is it 
usual to include lift areas in the culturable commanded area ? 

139, Mr. Sladen ; We include lift areas. 

140. sii’ Bernard Darley; Every one Imows that the Sutlej Valley Project 

was based on the area within iirigation limits whether commanded or culturable. 
The figures which we give now for gross and culturable commanded areas are the 
actual figures after deducting every acre which is not commanded by flow irriga- 
tion. 

141- The Sutlej Valley Committee, because water was so short, based their recom- 
mendations on the “ allottable ” area, and we have given the areas recommended 
by them. There is no demand at present for lift areas and these are not allottable. 
Om gross area does not include any lift area whatsoever. The whole area was 
examined acre by acre, first of all by a civil officer, Mr. IMackeowen, who had done 
similar work in Nili Bar. Afterv'ards his papers were checked by the Committee 
who called in Dr. McKenzie-Taylor and he verified all doubtful areas by talcing soil 
samples from different spots. So our culturable commanded area is really the 
allottable area, that is excluding all lift areas. It is thus a very low figure compared 
with others. They have ajtparentl)^ done the same thing in British India. They 
have taken out the figiues of culturable commanded and the allottable area. For 
instance on the Pakpattan Canal, according to the Colonies Eeport for 1932-33 the 
cultiuable UTigable waste is 739,000 acres and the allottable waste is 663,000 acres. 

142. In that Eeport it is stated — “ No less than 872 rectangles, making up 28 com- 
plete colony estates, were exchanged for better land during the year. The Coloniz- 
ation Officer anticipates that approximately 500 rectangles will still have to be 
exchanged. It is unfortunate that exchanges on such a scale have been necessary. 
The result is to lessen the value of the land left available eventually for sale by 
auction The fact appears to be that the colony, especially 
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in tlie Lodliran talisil and in the western portion of the Western Mailsi tahsil con- 
tains much more poor land than was anticipated and exchange was the only remedy 
if wholesale desertion by the colonists was to be avoided 

143, In otli er words the allottable area in the Punjab has been cut down on account of 
bad land, just as has been done in Bahawalpur. Our figures for culturable com- 
manded area cannot be compared with the culturable commanded area elsewhere. 
It is a lower figure. I mention this particularly now, because the Members of this 
Committee may have formed a different opinion from the Bikaner brief. I take 
it, however, that we are only concerned with the Panjnad and the new Abbasia 
areas. 

144* The spring level over most of the new perennial area on the Panjnad varies 
from about 20' to 30' and it is anticipated that there will be no water-logging, j 
have compared the figures now proposed with those of the revised project. It was 
impossible to compare them canal by canal with those of the 1920 Project, because 
there was no mention of the Eastern Canal in connection with Bahawalpur. Also 
* the weir proposed at Jamlera was moved down to Islam thus upsetting the balance 
of areas. 

14f5. Chairman : We have got figures for the revised project. How do your final 
figures compare ^th the 1920 Project ? 

146. Bernard Darley : I will read them out. The figures are only given 
by weirs in the statement accompanying the Project report. 

147. Chairman : The gross commanded areas in the original project were real- 
ly approximations. Large areas were left out. What about the intensities in 
the original project ^ 

148. Sir Bernard Darley : That proposed for Bahawalpur from Sulemanki weir 
was 62-6% for perennial and 50% for the non-perennial canals, of the area within 
irrigation limits. From the Jamlera AVeir, 66*2% perennial and 50% for the 
non-perennial. On the Panjnad, 55 7% perennial and 60% for the non-perennial 
channels. 

149. Chairman : The intensity should be increased ? 

150. Sir Bernard Darley: The intensity would increase on the culturable areas. 
Those percentages are on the gross area. 

151. Chairman : Mr. Nicholson, have you anything to say I 

162. Mr. Nicholson : This statement is rather a difficult one to criticize in Ml 

detail at first glance as it has only now been put forward. There is one point of 
which I do not know if Sir Bernard Darley appreciates the full purport. He has 
wiped of[ the Abbasia as a perennial canal and has put in the Panjnad as a perennial 
canal. A non-perermial canal under' the terms of the Agreement cannot run as a 
perennial canal, and in the report of the Sutlej Valley Project Enquiry Committee, 
Bahawalpur of 1932, it w^as stated that the perennial area should be fed through 
the Abbasia and not through the Panjnad. Now he is going against the Sutlej 
Valley Enquiry Committee. 

153. If you turn to page 19, paragraph 62, of that Report, he starts off : The area 

commanded by the Panjnad Canal is probably the best land in the State. Several 
large inundation canals from the Panjnad and Indus rivers have irrigated this 
country so far, and during July and August each year large volumes of water were 
poured on the low lying portions of the country North of the railway. Spring level 
is thus high in parts, often only a few feet below the surface after the rains. AVith 
the introduction of a controlled supply matters should improve, because although 
more water will be given in April, May and the first half of October than formerly, 
this water will be distributed evenly.*’ 

154. Now comes the important part. ‘Ht would, however, be dangerous to give 
. perennial irrigation to the area south of the railway through this canal, as has been 

suggested, and this is why the new feeder line from Abbasia has been proposed-’* 
Now the tables are turned. That is to say it is being fed through the non-perennia] 
channel. 

155« The situation has become even more complex. In the “ Civil and Military 
Gazette” of the 2nd. February 1935 it is advertised : ‘'Perennial lands for dis- 
posal on the Panjnad canal ” which is a non-p$rennial canal. Sir Bernard Darley 
may possibly be able to clarify the situation. 
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15(5. Sir Bernard Barley : The Abbasia is a high level canal and it runs almost 
parallel to the Panjnad canal for a long distance, as you v'ill see from the map. 
Mr. Cox, Superintending Engineer, III Bahavalpur Ckcle, pointed out that if we 
ran this water down a Ingh level canal, we might indeed cause more water-logging 
than a low level channel. The Panjnad canal runs for some distance below country 
level, and therefore there might be more intensive water-logging by running it in the 
high level rather than in the low level canal . He further pointed out that some lakhs 
of rupees would be saved, as we would not have to maintain some 30 miles of the 
Abbasia canal if we ran the supply down the Panjnad and down the Minchin Branch. 

157. IVchad a meeting with Mr. Cox and the other Punjab Engineers who were ■ 

there at the time, and on his recommendation we decided to ■ save the extra 
money and ran the water down the Panjnad canal. We explained the Avhole thmg 
in a letter to the Chief Engineer, Punjab, and asked him if they had any objection 
to our using the non-perennial canal. He said they had no objection and we pro- 
ceeded accordingly. , 

158. Mr. Nicholson : MTien it comes to running a mean supply for the rabi of ’ 
516 cusecs in a canal of 9,567 cusecs capacity, it is rather doubtful what efficiency 
you can get from the water you put in, even if it were permissible under the Agree- 
ment. 

159. Sir Bernard Barley ; Our losses at present are not heavy in the main 
canal ; they are more in the Minchin Branch. As for taldng water into a non- 
perennial area, Bahawalpur Avas assured from the very first that it could utilize its 
share of the AVater A\diere it pleased. 

160. Mr. Nicholson : But a very distinct restriction Avas put upon the fact that 
the non-perennial canals Avould be closed during the rabi season. 

161. Sir Bernard Barley : But the Punjab Government agreed. 

162. Mr. Nicholson asked for the reference and further general discussion followed 
tvhich was not recorded. 

163. Mr. Foy : May I ask Sir Bernard Barley Avhether these figures of culturable 
commanded area correspond Avith the figures quoted in the Sutlej Valley Report ? 

164- Sir Bernard Barley : Everywhere, except in the Panjnad area where, 
after the Committee reported. Dr. McKenzie-Taylor Avas called in to do a soil 
surA''ey. The figures AA'ere altered slightly in consequence of his report. 

165. Mr. Foy : May a copy of the report be placed on the table '. The Sutlej 
Valley Committee’s report — ^Bahawalpur portion. I haven’t had a copy. 

166. This was done. 

167. Sir Bernard Barley ; Dr. McKenzie-Taylor came down afterwards to 
determine Avhat areas were allottable and A\ffiat Avere not allottable. He did the 
suTA'ey after the report was Avxitten. 

168. Mr. Foy : There is one point before we come doAvn to the areas mentioned 
in the report and that is this question of 80% intensity in this area : that is 
definitely contrary to the Tripartite Agreement. 

169. Sir Bernard Barley : 80% of Avhat ( 

170. Mr. Foy : Of your culturable commanded area. 

171. Sir Bernard Barley : There is no mention of culturable commanded area in 
the Agreement. The Agreement is based on gross area Avithin irrigation limits. 

172. Mr. Foy : There are two points. The gross areas are not the same as the 
gross areas on AA'hich the Agreement is based. You are framing a project entirely 
different to the one on w'hich the Agreement was based. This is one point, and the 
other point is that the intensity, that is to say the actual proposed irrigation, has 
increased. These tAA'o points contraA^ene the Agreement. 

173. Chairman : The parties can utilize their share of water as they like. 

174. Mr. Foy : It does not say that they can definitely divert perennial Avater 
on to non-perennial lands. 

175. Chairman : This is a different point. 
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176. Mr. Foy : The relevant paragraph is a footnote to paragraph 4. C. of the 

Sutlej Valley Project Eeport, 1920. “ The average perennial supply available 

•will be allotted entirely to the perennial channels from the 15th. October up to 31st. 
March and the non-perennial channels will be shut down on the 15th. October ”. 
It appears that if water is allotted to a perennial canal and you say that the non- 
perennial canal will not receive water during such and such periods, you imply that 
the non-perennial land will also not receive water during those periods. 

177. Sir Bernard Darley : Even the letter* to the Secretary of State says : 

■ “ The general principle underlying the Agreement is that the water of the two rivers 

shall be divided between the parties in certain fixed proportions, each party being 
free to utilize its share as it considered best and no restriction being placed on the 
area of the land to be irrigated from it 

178- Mr. Foy : Again, may I refer to the Agreement. There you have a very 
marked differentiation between the khadir areas which are non-perennial areas and 
the perennial areas, and diversion from one to the other is definitely a breach of the 
agreement. 

179. Sir Bernard Darley quoted Part II of the Sutlej Valley Project, 1920 page 1 of 
Mr. Nicholson’s report on which general discussion followed, which was not recorded. 

180. Mr. Trench : There is one question I would like to ask about the Agree- 
ment. The first sentence — “ The project should be drawn out under the exclusive 
control of Government Does not this imply that the project had not already 
been drawn out before, and that therefore the toal arrangement of where and how 
water should be used had not been settled ? 

181. Chairman : The Agreement does not come imder our terms of reference. 

182. Mr. Foy : May I suggest that within the present terms of reference, it is 
impossible to make any recommendations which are likely to be acceptable to the 
parties concerned. 

183* Sir Bernard Darley : Are Bikaner concerned in the questions referred to 
the Committee ? 

. 184. Mr. Foy : As a party to the Tripartite Agreement, I am given to under- 
stand, that they are concerned. 

185. Sir Bernard Darley : One of the things I was going to suggest, if the Agreement 
came up, was that this clause 4. D. 2. should be deleted under the orders of the 
Governor General in Coxmcil. This could be done imder clause 31 of the Agree- 
ment and Bikaner would have to justify any objection on their part. 

186. Mr. Foy : You may be right, but as practical men, if it is possible to come to 
some conclusion which would be acceptable to all parties, it would be a much more 
practical proposition than the one which, as you know, is going to involve years of 

, litigation. 

187. General discussion followed, which was not recorded. 

188. Mr. Foy : The allowance of 80% for the new Abbasia area is a separate pro- 
ject. If regarded as a part of the original project, it contravenes the Tripartite 
Agreement of 4th. September 1920. TheFordwah Canal is shown as having a gross 
area of 450,000 acres in the Sutlej Valley Project Enquiry Committee, Bahawal- 
pur Report. The revised figure of the gross area is 447,000, a reduction of 3,000 
acres. If you look at the end, you will see that in addition, the rabi area on the 
Fordwah Canal will be irrigated by the Sadiqia Canal if the new feeders to the 
Bahawal Canal are built. This area is included in the Sadiqia area above ? 

189. Sir Bernard Darley : I will look into it. 

190. Mr. Foy : The third point is this — see page 20 of the same Report. It is 
stated that of the total, there is a certain amount of area amounting to 117,744 
acres on the Gharra reach of the Sutlej river which is called “ poor land ” which may 
be taken up ultimately. 

191. Sir Bernard Darley: It is being taken up very qidckly on special terms for 
inferior land. 

192. Mr. Foy : It is a financial proposition ? 

*I)espatchNo. 15 P. W. of 17fch ATarch. 3921 , Tiara^ 16. y 
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193., Mr, Oram: -Looking into these figures it seems to me tliaftke total pereunhl 
.area shown under the revised estimate for the Sutlej Valley Project of 1926 
is greater than the total area now proposed, aixd the non-perennial area now pro- 
posed is very much less than stated in the revised estimate. Ignoring for the 
moment how the change of areas from perennial to non-peremrial conflicts with 
the Agreement, the total areas are now less than those in the revised estimate. The 
question of conflict with the Agreement has already been discussed by Mr. Nichol- 
son and others. 

194. Sir Bernard Darley : Vfliathas happened is this. The Sutlej Valley Project 
Committee went over the areas in 1932 when there was a great shortage of 
water, and they said that we ought to cut down areas as far as we could. That 
was why lift areas were left out. Originally the Punjab engineers differentiated 
between lift and uncommanded areas. Vflien the lift was low they included it 
but the Sutlej Valley Project Committee left these areas out. 

195. Last year we had a very good supply in the early portion of the year. 

We sowed an enormous area. Our colony area went up by 120,000 acres. The 

result was that it was difficult to matine when the rNer supply dropped to a very 
low figure. We had 'to give remissions over 30% of our rabi perennial area because 
we received insufficient water when we needed it most, although the average worked 
out all right. 

196. In 1931-32 we had the worst year on record. We lost 37% of our rabi 

croji for want of water. Therefore it was decided that we must cut down areas 
and our culturable area has been cut do^vn as far as possible. 

197. The intensitj’’ of 82% was fixed by the Punjab engineers before they 
handed over to us. The Committee put it at 80%. The purchasers purchased their 
lands on that basis tlunlung that because the Punjab officers had built the canals 
for this intensity, water would be given for this percentage. 

198. We followed the same procedure in the Panjnad area. The soil survey 
was being done while the Committee were malring their report. As a result the 
cultmable area has been cut down there also. 

199. Mr. Nicholson {pointing to certain areas on the map of the Eastern Sadiqia 
canal). They are hardly economically irrigable. 

200. Sir Bernard Darley : Then canals should not have been built there. 

201. Mr. Nicholson : VTien you show Fordwah canal in this statement (®) as 
.non-perennial, why did you advertise land on its distributaries as perennially irri- 
gated. This statement put in by Sir Bernard Darley is incorrect. 

202. Chairman : I will now ask Mr. Foy for his statement of areas. 

203. Mr. Foy : My figures have been arrived at very carefully. The total area for 
which canals have been constructed as given in the brief is 650,000 acres. Actually 
sitice writing the BRIEF, I have gone over all the areas in order to see that there is 
no possibility of error. The actual area for which canals have been constructed 
amounts to 664,000 acres. These are all perennial areas. The gross area within 
chalf limits comes to 758,506 acres. In addition to this area there are about 200,000 
acres for which canals can easily be constructed, of which 94,000 are easily com- 
manded and of good soil. 

204-. The area in the revised project of 1926 is 755,000 acres as, against 

758.000 in the Panjnad area. 

The culturable area is not given in the revised project. 

These figures I have taken from the original project. 

205. Chairman : In the 1920 Sutlej Valley Project the annual irrigation comes to 

337.000 acres and the annual irrigation proposed is 447,000 — an increase of 40%. 

206. Mr. Foy : The reason for that will be found in the 1926 revised 
estimate, which has been accepted by the Secretary of State. The original gross 
area in the 1920 Project was 540,000 acres. This was increased to 755,000 with 
the conctrrrence of the Secretary of State. Savings are due 'to reduction of absorp- 
tion losses on the main canals and branches which do not come up to project reser- 
vations for absorption. 

(®) statement of Areas of Baha'sralpur canals -tabled by Sir Bernard Darley, Appendix IV D. 
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207. ■ Chairman : - May I explain that all the information we are asking for 
■regarding areas and intensities, is required to enable us to report to the Govern- 
ment of India. We are trying to get the general opinion of the members of the 
Committee with regard to the reasonableness of these areas and also intensities. 

208. {to Mr. Foy) : You have shown in your statement 135,000 acres as irrigable 
for kharif and 200,000 as irrigable for rabi. Where have those figures come from ? 

209. Mr. Foy : The intensity was also put in the Agreement. The 1920 Project 
increased the gross area to 540,000. The 1926 revised estimate increased it to 
755,000 acres. 


210. Chairman : In which project are those intensities to be found -1 

211. Mr. Foy : They are to be found in the Agreement. The 156,000 acres 
and 312,000 acres are the figures we proposed in the Bikaner brief. 

212. Chairman : How did you get those figures ? 

213. Mr. Foy : For the rabi and for the kharif the actual average supplies avail- 

able over 15 years were worked out. Utihzing the actual figures of discharges and 
irrigation of the Lower Bari Doab Canal, which is the least developed of the Punjab 
Canals, the result of using those figures was a most conservative one. The facts 
are stated in the Bikaner brief, para. 42. It is shown that if those mean 
supplies, available on the Sutlej Reach were utilized with the same efidciency as 
on the Lower Doab Canal, theaverage intensity of 79% on all perennial areas would 
be obtained. The culturable commanded land on the perennial portion of the Sutlej 

project is assumed in this brief (®) to be 2,350,000 acres. There is sufficient water 
to mature an intensity of 79 per cent, of that cultivable commanded area. 

214 . Chairman : In other words, the intensity you have assumed for your figures 
is a variation from the project. 

215 . Mr. Foy : It is a variation from the project. 


216. 

217. 

218. 


Chairman : And as a result of those figures and duties which will be discus- 
sed later, do you propose any change in discharge ? 

Mr. Foy : I do. 

Chairman : When the question of duties comes up, you will suggest a modifi- 
cation of the duties in your favour ? 


219. 

220 . 


Mr. Foy : I will. 

Mr. Nicholson : Could you briug it on the record that the advertisement in 
the “ Civil and Mihtary Gazette ”, with relation to perennial land was incorrect ? 


Sir Bernard Darley : Due to the recommendation of the Sutlej Valley 
Committee, 12,000 acres of State waste land at the tail of the Pordwah canal, are 
now being fed with rabi water from the feeder canal which now suppfies a portion of 
the perennial water to the Bahawal Canal. This is the area referred to in the 
“ Civil and Military Gazette ” dated the 2nd. February 1935, as being perennial 
irrigation. 


222 . 

223. 

224. 


Chairman : Will Mr. Nicholson please state his areas for the Pimjab. 

Mr. Nicholson : I table a tracing of the Thai Patti Project 
Originally the Thai project contemplated irrigating the whole of the area 
shown within that chain dotted line, two projects had been prepared : one for a 
canal capacity of 16,206 cusecs and another for a canal of 14,000 cusecs capacity. 
Then there was a lesser Thai project put up, which comprised the area to the west 
between the chain dotted line and centre dotted line. That was the lesser Thai 


Project, put up after the major one in the hope that when the lesser was con- 
structed, then the large one would come in and take over the whole of that area 
which has now been admitted to be, to a great extent, unirrigable. 


225 Subsequent to this the question of the Sind-Sagar Colonization Act came up 
‘ for consideration and Government considered the whole question of the Thai and 
found that it was desirable to repeal the Act, which was done. 

220 This project which you now see before you is the lesser Thai Patti Project 
' prepared by the Superintending Engineer who was in charge of survey of the 
Thai and prepared the major projects. The major project he considered an 
impracticable one and he put forward this one as being the only one which woxdd 
ensure success. It was, however, side-tracked and put away, but when the 
(») voi. n. ~ 

On record in Central Board of Irrigation office. (P. 1). 
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question of tlie repeal of the Sind-Sagar Act was taken into consideration it was 
found to be the best solution of the problem. The Punjab have as a matter of 
conciliation agree'd to remove the terror banging over the bead • of Sind of a canal 
of 16,000 cusecs capacity. This project as you will see from tbe map, includes 
only those areas which are really economically and efficiently irrigable and for 
this a canal of a head capacity of 6,000 cusecs is asked for. 

227. The gross area is 1 , 500,000 acres, of which 85 per cent, is taken in the normal 
way as being culturable. We are taldng the same water allowance of 4-0 cusecs 
capacity at Canal head per thousand acres gross. I trust that Smd wiU see that 
we are doing all we can to alleviate their fears. 

228. Mr. Trench : I am not prepared to criticize I\Ir. Nicholson’s figures wth 
regard to areas and percentages. I think they are most economical percentages 
for these particular areas. In saying that, of course I reserve the right to criticize 
the question of whether these projects should be proceeded with or not, but that 
is not the point at issue at present. 

229. The Chairman adjourned the meeting at 5-0 jt. m. 

230. The Committee re-assembled at 9-80 a. m. on the 2nd. March 1935. 

231. Chairman: Mr. Oram will kindly give us figures about the Paharpur Canal 
if he has them, as we want them for record. 

232. Mr. Oram : I will give those figures now. I have not got the actual 
project with me, but from the file I have here I can give the figures as they are 
required. 

233. The original project — Paharpur Canal — ^was sanctioned in 1905 and it is not 
specified whether it was sanctioned as a perennial or non-perennial canal. It was 
designed for a “normal discharge”, which is not specified as average nor mean, 
of 604 cusecs, and for a maximum discharge of 1,100 cusecs. It was run as a 
perennial canal in 1908 - 09 , 1912 - 13 , 1930-31 and 1931 - 32 . 

234. The remodelhng and extension scheme was made out in 1931 - 32 , and it con- 
templates a maximum kharif discharge of 875 cusecs and rabi of 500 cusecs. 
That includes an extension beyond the Debra Ghazi border and it is a question 
whether the Punjab would filre to extend it into Delira Ghazi Ehan district. 
The mean discharge is calculated at 700 cusecs -Icharif and 360 cusecs rabi as 
against the normal 604 in the original project. The present canal is now being 
provided with a means of assuring the supply of the discharges required at the 
moment, pending the extension being imdertaken. The discharges required at 
present are 500 cusecs Irharif and 250 cusecs rabi. 

235. As regards areas, I have not yet got the gross area of the main project, but 
85 per cent, of the gross area is taken as the culturable^ commanded area which 
is 142,000 acres and these discharges are based on the assumption of a kharif : rabi 
ratio of 2 : 3 , a full supply factor of 77-5 acres percusec Idiarif plus 20 per cent, 
absorption and 205 in rabi Avith the same absorption. I am speaking from memory. 

236. The present small project is for the old canal only and how these smaller dis- 
charges have been arrived at, I cannot say, as I have no figrues. There are various 
other aspects, which perhaps it would be better to ffiscuss under the ISSUB 
concerned with discharges. 

237. Mr. Nicholson : You could describe it as a semi-perennial canal. 

238. Mr. Oram : I would put it as a perennial canal and it has been used as such 

whenever possible. 

239. Mr. Nicholson : About its extension to Debra Ghazi border ! Do your 
present figures include any such extension ? 

240. Mr. Oram : If the Pxmjab are willin g to extend it, provision for extension 

has been made in the figures given. The main remodelhng and extension scheme 

has been postponed pending the existing canal receiving an assured supply. 

241. Chairman; Let us go on to issue no. 8 and to save time, let us also discuss 
the question of the relationslop between rabi and kharif irrigation, namely* 
should it be 1 to 1, 1 to or 1 to 2., klr. Nicholson will open the discussion. 
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242. Mr. Nicholson : I think the finest note" on this subject is that by Mr. liibb 
on pages 61 to 65 of the 1917 Sutlej Valley Project. He goes into it in great detail. 
I do not want to quote from it but I think I have it fairly well in my mind. In 
figure I he shows the nature of the supplies during the ’rabi to each of the 
canal systems. In figure 11 he shows the average supplies which can be drawn 
by a canal from a river with a discharge as shown in the dotted curve. In figure 

III he shows the relation between intensity of kharif irrigation on the gross area 
and the kharif duty which, as he points out in his note, is a function of the full 
supply of the canal and not the water run in the canal : that is to say, the irrigation 
in the kharif depends, not upon the water utilized but upon the head capacity of the 
channel, that is the ability of the channel to supply water at the time of maximum 
demand. 

243. In this case going up to a percentage of 35 in the kharif area on the gross area, 
the efficiency steadily increased and has not reached the limit. In figure 

IV he shows the relation of the rabi duty to the percentage of irriga'tion 
on gross area. In this case the rabi duty is a function of the mean 
discharge run in the canal. Here it is noticed that the curve ascends to a 
maximum and then falls ofi, the maximum efficiency comes between the rabi 
intensity of 45% and 50% on the gross area. In the United States of America, 
they consider that the Punjab practice is one to be commended in so much as the 
water supply given to cultivators at the outset is not too generous and a low in- 
tensity is aimed at. When the cultivators become more accustomed to the use 
of water, they have the incentive to be more efficient inasmuch as their personal 
efficiency reaps the reward of a greater out-turn of matured crop from their water. 

244. In the United States, water allowance is given, where it is considered to be 
required, for the irrigation of the whole of their area. The result is that they have 
incentive to increase their efficiency and the same amount of water is slopped on 
to the land and water-logging ensues. But they will not agree to any reduction 
of supply to make extension of irrigation possible elsewhere, with the water 
saved. 

245. I have here hydrographs of the mean discharges of the Punjab rivers where 
they leave the hills for the various months over a period of twelve years prior to 
1932-33. In the case of Kalabagh on the Indus there is a line drawn showing 
the rabi capacity of the Sukkur canals from which you will see that the supply falls 
but little below the capacity in the months of December, January and February. 

.246. Again, on another graph showing the mean discharge of the Chenab, Jhelum 
and Ravi, all combined over a period of 12 years, the total rabi withdrawal of the 
Punjab canals taking off therefrom is shown, and it will be noticed that there is a 
marked trough in the period from the middle of October to the beginning of March. 
Then there is the Sutlej and Beas diagram ; in this case it will be noticed that the 
trough is over a very much longer period. All these diagrams are based on the mean 
ten-daily discharges over a period commencing from 1922 onwards and a state- 
ment in blue print form is put up (^2) showing the figures from which these 
diagrams were compiled. 

247. As regards the full supply factors for the kharif, and the rabi duties which 
have been adopted for the Sutlej Valley Project, it is unnecessary to say anything 
further as the whole matter has been dealt with in extenso, by Sir Thomas Ward, 
the late Inspector-General of Irrigation in his note, dated the 3rd. December, 
1919, on the Sutlej Valley Project. The kharif full supply factor adopted 
in the canals is 70 and for the rabi a duty of 210 on the mean supply at 
distributary heads. To convert these to figures for canal head, 20 per cent, 
absorption was accepted as being the fair average which covers the worst condi- 
tions. From these, 4he figures for duties and full supply factor for canal head 
will be 5/6ths of those at the distributary head. 

248. Two statements are put in, showing in abstract form the data recorded 
in ,the blue book Statistics of Irrigation Water Distribution and Working of 
Distributaries of the canals in the Punjab ”, the latest publication 1932-33, both 

• for the old canals and for the Sutlej Valley Project. 

(“) Plate V. 

(^*) Appendix V. 

(»•) Appendix It, (A) and (B). 
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These are for one year only and show, for the first time in the publication, 
complete separation of the data for perennial and non-perennial channels. From 
these, have been worked out the absorptions deduced therefrom. That an 
allowance of 20 per cent, for absorption was sutficient, as adopted in 1920 , is sub- 
stantiated by the fact that in the 1926 revised Sutlej Valley Project estimate, it 
was found that the absorption losses were less than 20 per cent, assumed which 
left more water available for irrigation. 

249. The kharif full supply factor for the Sirhind Canal for the year 1932-33 of 118 
may be compared with similar figures for two quinquennial periods 1905-10 and 
1910-16 in which periods these were 58 and 63 respectively, as recorded in Project 
Volume I, page 55 . Bhalcra Dam Project. It will thus be seen how enormously the 
efficiency of this canal for irrigation has developed from 1915 to 1932 . The full 
supply factor in the Icharif in the year 1932-33 of the Western Jumna Canal was 
68 as compared with the same quinquennial of 70 and 66 . This is very much 
lower, but it may be noted from column 18 of the statement that the capacity 
factor of this canal was 0 - 37 , which shows in other words that the canal, owing to low 
supply in the Jumna river, was running about one-third full supply, for the mean 
of the whole crop. 

250. Turning to the rabi duties given in the blue print, you will notice that the 
Sirhind Perennial is 237 , the Upper Bari Doab Perennial 329 , the Upper Jhelum 
Canal 232 , the Lower Jhelum Canal 230 , the Upper Chenab 197 . The last is low 
because of high spring level, water-logging and many adverse conditions. The Lower 
Chenab Canal is 249 , and the Lower Bari Doab Canal is 181 . The Lower Bari 
Doab, 181 , is low because of heavy overlapping between cotton in kharif and the 
rabi sowing periods, that is, a small area of rabi crop is put down with the result 
that an excess of supply above what is required is given during the maturing 
period. The most advantageous use of the water, is to run the canal full supply 
during the sowing period, October and November. With the area of crop put 
down the zemindar unwillingly complies with the law of supply and demand and 
utilizes the water for maturing at its liighest efficiency. So far, these figures have 
been for the old canals. An inspection of the statement of the Sutlej Valley 
Project (^®) shows a very different state of affairs. 

251. There is one other point, that is Irharif to rabi ratio. In the old days a canal 
system was designed for a Hiarif to rabi ratio. This ratio entirely depends on the 
nature of supplies available in the two crops and the predilections of the cultiva- 
tors for various forms of cropping. For instance the Lower Bari Doab Canal 
was designed for 1 : 1 crop ratio and is now running to 1 ; 1 • 6 although in the mean- 
time Government has decided to change it over from 1 : 1 to 1 ; 1 ' 25 . The Sirhind 
Canal was designed for 1 ; 2 ratio and was running as such in the decennial period 
1905 - 15 , whereas in 1932 , the ratio has become 1 : 1 * 6 . 

252. In the decennial period referred to, on the Sirhind Canal the zemindar considered 
it was not worth while to put down Idiarif crops to any extent other than fodder crops 
for their cattle as it entailed what they considered to be hard work under arduous 
conditions and all endeavours to develop kharif irrigation were tvithout avail. 
During the boom after the war, however, they found they could make money out 
of their kharif crops which enabled them to live in a better style although they 
got less leisure. In other words, there was an increase in the standard of living. 

253. This shows how fallacious it is to endeavour to lay down what the crop 
ratio will be, by any authority, as it will develop according to the needs of the time 
and-current market prices. 

254. Regarding the effect of rainfall on various tracts, people go by their own 
personal experience. But there may be conditions which are not normal. As 
an independent record, the Climatological Atlas of India published by the Indian 
Meteorological Department, 1906 , Plate 114 , shows the normal rainfall of the 
year, from which it mil be seen that from Montgomery down to Hyderabad there 


Appendix n, (A). 
Appendix n, (B), 
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is a small rainfall range and it is all below 10" with tbe exception of the small area 
centering on Jacobabad where it is as low as 5" or 6". 

255. It may be noticed that in the lower portion of the Punjab the conditions 
experienced are similar to those in Bahawalpur, so that there is an entire sympathy 
amongst Punjab officers for the conditions in Bahawalpur which are said to be so 
arduous, of which they are so fully aware in portions of the Punjab itself. 

256. Plate 115 shows the conditions of seasonal rainfall in January and Feb- 
ruary. Here it will be noticed that the conditions are far more uniform for all parties, 
from Sirsa to Jacobabad and Karachi and as far north as Montgomery and Dehra 
Ismail Khan. The normal is 1" for the period. The shape of the annual rainfall 
isohyets, it will be seen, is controlled by the rainfall from June to October. In 
the period, November to February, during the rabi, when supply is short, rainfall 
also is very small for all parties. 

257. As regards the rainfall on the upper reaches of the Punjab canals, a large 
area has been converted from perennial to non-perennial irrigation as rday be seen 
from an inspection of the general map of the Punjab. 

258. Mr. Nicholson pointed out on the Punjab Irrigation Branch general map 
ihai certain areas had been converted from perennial to non-perennial due to a rise in 
the sub-soil %vater table. 

259. It has been mentioned that the number of rainfall stations is few, and 

may cause erroneous conclusions to be arrived at. A copy of the map supplied 

by the Secretary of the Committee is put forward showing the details of rainfall 
at certain rainfall stations. 

260. ■ The latest records of the Meteorological Department published since the Atlas 

was produced and all the rainfall records which are printed up in the Blue Booh 

statistics referred to previously, were examined by the Committee. 

261. Sometimes average figures are quoted taken from these books without 
reference to the number of years for which the average has been struck. This is 
very misleading although the person quoting may be acting in good faith. We 
have, for instance, (^’^) a rainfall which is the average for one year, and 6-6 
inches in Bahawalpur State which is the average for three years. We have 6-28 
in Kabirwala which is the average for 68 years. 

262. In response to a question put by the Chairman . Mr. Nicholson replied : That 
is why I referred to Mr. Gibb’s note. In the kharif it is the capacity of the canal 
that controls the area irrigated, and in the rabi it is the amount of water that is 
given. 

263. Sir Bernard Darley : The year 1932-33, is a peculiar year to have taken. 

264. Mr. Nicholson : It is the first year of separation of perennial from non- 

perennial statistics. 

265. Sir Bernard Darley : That was an exceptional year of good supplies at the 
end of 'kharif season and non-perennial channels remained open into the beginning 
of November because there was water over and above the requirements of perennial 
channels. 

266. Mr. Trench : In regard to our case the position in Sind is somewhat differ- 
ent. We have had only two or three years working so far, and the question of what 
the most efficient capacity factor is, remains to be decided. I am far from denying 
that there is a most efficient capacity factor to which canals should be worked. 
Certain outlet duties were laid down in the Idiarif and rabi as being the utmost which 
we might get under the best possible conditions in Sind . But those duties, modified 
so as to provide for losses became full supply factor at canal heads. The result is 
that we have to convert what was originally designed as a duly into a full supply 
factor as near as we can get it. Otherwise we shall not get the intensities antici- 
pated. 

267. To a question by Mr. Nicholson, Mr. Trench said that he was referring both to 
kharif and rahir 


^ 1 ® ) On record in Central Board of Irrigation office. (P, 2), 

C’) In the Meteorological Recoi^ds tabled by Mr, Nicholson : not printed. 
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268. r Mr. Trench — continuing. — ^The duties that have been laid down for khaxif ex- 

cluding rice, and rabi supplies in the Barrage canals are 100 for Jcharif and 200 for 
rabi, and the intensities proposed are normally 27 % for kharif and 54% for rabi, mak- 
‘ing a total intensity of 81 %. I am not including now non-perennial areas, i.e. , areas 
of rice, etc., mixed up with other ones for which additional supply was allowed. I 
am taldng purely perennial areas. A good deal of work has been done on an 
experimental farm scale, and the information we have been able to get, goes to 
show that these duties are the ideals to be aimed at. Unless we have water running 
continuously Ave cannot get those duties combined with those intensities. 

269. In the Agricultural Meeting which Mr. Anderson and I attended (^®), Mr. 
Thadhani who is doing this particular Avork, mentioned that the duties and intensi- 
ties to Avhich AA^e have designed, are the ideal. The reason is that in Sind, the period 
during which Avheat can be sown is very limited and in order to get the rabi intensi- 
ties, the soAAring period of rabi crops has to be extended by the use of oilseed and 
other crops both before and after that period. The whole of our information up to 
date is that these duties and intensities have been pitched at the highest possible 
point which it is possible to work to and there is not at present any possibility of 
economy over them ; there is ample scope for economy between Avhat has been 
done in the first three years and what we hope to get, and I am not at present in a 
position to say that any capacity factor can be introduced Avhich aauII enable us to 
reduce these supplies in any particular month. 

270. I have put in a statement showing in brief, the latest estimate of our re- 
quirements each month, which varies someAA^hat from the original project demands. 
They are based on reports from our local officers, and that is the best information 
we can get to-day. 

271. In regard to the duties on the non-perennial area, i.e. rice area, I may say that 
the assumption Avas that Ave should get a duty of 50 at outlet head. That was a 
matter of considerable controversy at the time, and it Avas actually pitched at a 
figure which was higher than any knoAvn duty in Sind at that time. 

272. Actually what we got last year on the Rice Canal, was a duty on mean supply 
during the whole base period, of 57 at the canal head which is very good, but 
the full supply factor Avas only 24, and if we wish to get our intensity on Avhich the 
financial returns of the canals were based, that full supply factor will have to be 
raised from 24 to 36 at canal head. That is, there is ample scope for an increase 
in the economic utilization of the water Avhich is available. Unless we get the 
intensities on Avhich we have designed, the financial aspect of the scheme Avill be 
vitally affected. 

273. As regards the alloAvances which have been made in the canals for absorption - 
above the outlet head, they have not been based in the final design, on a percentage 
of discharges. They have been based invariably on a loss of 8 cusecs per milHon 
square feet of the AA'^etted perimeter of the canal and that has been added between 
each outlet to the distributary discharge. I have taken out the effect of that and 
expressed it as a percentage of the discharges in all the distributaries and minors of 
one division. (In our nomenclature a minor is a channel of less than 50 cusecs ; a 
distributary is a channel betAVeen 50 and 200 cusecs. Generally speaking there are 
no direct outlets from a branch.) The losses vary in a somewhat extraordinary 
manner. The actual allowances for a minor vary from 4-7% to 15*2% with a 
general average of 10*2%. These are the figures of a particular division of the 
Rohri canal and this could be taken as a representative division as it is half way 
between Sukkur and Hyderabad. 

274. On the other hand, the distributary percentages are somewhat higher. They 
vary from 11’’ 1% to 18*2% with the general average over eight distributaries, of 
14*1%. As regards the actual allowances which have been made for losses 
between the distributary heads and the canal head expressed as a percentage, I 
have not worked them out, but the total result is that the allowance for perennial 
area, excluding the rice cultivation in these canals, amounts to 4*2 cusecs per 
thousand at the heads of all canals taken together. 

( ) Imperial Council of Agricultural Research : Crops and Soils Wing ; 25th February to 2ud March, 1935^ 
Old Delhi. 

(!•) Appendix VI, (A) &(B). 

(*®) That is to say, on mean supply during the whole base period of 183 days. (8te- Proo. No# 650 ) 
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275. • r do not think that is actually a very high figure. Of course, the conditions 
that obtain in other places may be^ different. In Sind, many of our main canals 
run very long distances before irrigation commences. For example, the Eastern 
Nara system— it is itself an old river channel with a new head to it — runs 
for about 123 miles down to Jamrao weir before any appreciable irrigation begins. 
There is little irrigation north of it. 

276. In response to Chairman^ s enquiry Mr. Trench observed that there is a small 
regeneration during the rahi or at least an absence of loss in the Eastern Nara. 

277. Similarly in the Dadu and Rice canals and to a lesser extent in the North 
Western Canal, there are very long lengths before we get to any irrigation which, of 
course, means increased loss by absorption. In regard to the inundation canals I 
would like to emphasize this before I make any remarks about the duties of the 
inundation canals. I do not know whether members of the Committee are really 
aware of what large important areas are still outside the Barrage command. It 
amounts to about one-third of the area which is commanded by the Barrage 
canals. 

278. In the statement attached to the brief (“^) showing the gross culturable areas 
commanded by each canal system in Sind, in regard to the figures in the third line 
showing the area irrigable by the complete project, I would like to say that there 
are, in the case of the inundation canals, certain figures which appear to be 
anomalous, that is because the definition of a complete project in an inundation canal 
is somewhat vague. In the inundation canals the discharges are as a rule based on 
duty of 30 and 60 in the kharif season. 30 is the figure for rice and 60 for the dry 
kharif. There is a slight variation in Lo\ver Sind. These duties are at outlet and, 
subject to an allowance for losses, govern the canal capacity. The corresponding 
rice duty in the deltaic area is 25. These figures are not absolutely fixed be- 
cause there is a considerable controversy as to what the duty should be for rice in the 
inundation canals. 

279. The subject is imdergoing verification. But the fact of the matter is in regard 
to this particular enquiry, that during the time when the inundation canals are 
flowing — ^there is in fact ample water in the river for them — it is entirely a question 
of the level at which the river is running, which is the controlling factor. The 
duties also are very largely affected by the number of days on which the canal can 
remain open. If it is opened for a less number of days, you have to have less duties- 
and the agricultural operations have to be hastened and intensified. I do not, 
therefore, like to base any argument on the existing duties in these old inundation 
canals, some of which at any rate are old rivers and are not efficient. 

280. Chairman : What about the rainfall ? 

281. ' Mr. Trench : Rainfall is an important matter, or rather its absence is a 
matter of importance in Sind because it is of such a precarious character that it 
cannot be depended upon, and when .we have rainfall the agricultural operations 
cannot be adjusted to it. 

282. The rainfall in Sind averages from 5" to 10", and very often, as is the case in 
other places of precarious rainfall, sometimes there is a good deal of it iu one year and 
nothing at all for the next 2 years or very little, so that, to all intents and purposes^ 
except north of Suklcur where they have bosi rabi crops, rainfall in Sind is com- 
pletely disregarded from the point of view of cultivation. 

283. There is another point. Even if the rainfall of the kharif period ?.e. July 
and August, was sufficient to be of use, the conditions of cultivation in Sind are such 
that it cannot be made use of. The reason for this is that the major paying crop 
in Sind is the kharif cotton crop. The rabi crop is only subsidiary in the greater 
part of Sind. Such cultivators as are accustomed to rabi cultivation, such as the 
Punjabi colonists in the Jamrao, very often do commence their rabi ploughing 
on such sporadic ’rain as may fall. 

284. I do not think that the extent to which that is done or which could be done, 
would affect the economic situation in any way. But the fact is that in Sind the 
distribution and the intensity of rainfall is so sporadic that we cannot rely upon it 
for the preparation of the land for the rabi crop. The result, of course, is that our 
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rabi area suffers as it bas hitberto suffered, because we are unable to spare water for 
it until tbe major cotton waterings are completed. Tbe end of October or middle 
of November is tbe period up to wbicb tbe cotton crops take water and beyond wbicb 
they should not be irrigated. But actually tbe cultivators do go on watering 
because they find that it gives them a certain amount of extra pickiag. Econo- 
mically, it would be better if they used tbe water for rabi after that period and we 
hope by persuasion, and if necessary by coercion and by cutting off tbe water 
supply, to stop tbe late watermg of cotton crops to which tbe people are accus- 
tomed. 

285. That is one of tbe ways by wliich we can improve tbe efficiency of our canals, 
but there is tbe overlapping period when kbarif crops still require watering and 
preparations for rabi should be begun, and in one canal a 7% overlapping allow- 
ance bas been made for that period. In other canals there is a considerable amount 
of non-perennial rice irrigation so that an overlapping allowance bas not been 
made. 

286. There is a further point in regard to our duties — and it is imfortunate from 
our point of view — and that is tbe mixture of rice and dry crop in the same canal. 
In certain canals this bas become a serious problem. This is due to tbe fact that 
there is considerable difference in individual distributaries as well as in tbe canals 
themselves between kbarif and rabi discharges. We have made an estimate of 
rice growing area and we have evaluated this on a very strict basis, and we have 
provided water only for those survey numbers wbicb could be shown to have 
grown rice for a long time. To prove a particular survey nmnber’s right to grow 
rice, it bad to be shown that rice was cultivated in two different periods at least 
once in each period. The two periods taken, were 1905/6 — 1909/10 and 1921/2 — 
1923/4. This was due to tbe fact that within recent years before the Barrage canals 
were opened, there had been a definite increase in rice for which we did not want 
to provide rice water and so it was limited in that way. That is the position on 
the right bank. 

287. On the left bank only a very small amount of rice was allow'ed for, very much 
smaller than the amount that was actually cultivated. The same thing applies to 
certain channels on the Eastern Nara system. For example, on the Mithrao canal, 
rice cultivation has in recent years been much reduced, as the cultivators found 
that cotton was more paying. It was still further reduced as soon as wm opened 
the canals. On the Mithrao canal there were about 34,000 acres which had some 
claim to be allowed to sow rice whereas Ave actually provided for 11,000 acres 
Avhich was estimated to be the area on which crops other than rice could not be 
grown. 

288. To revert to rainfall, we all feel in Sind that our rainfall is so precarious that no 
economic importance can be attached to it. 

289. Chairman : There is another point and that is the water-table. 

290. Mr. Trench : I may say that the water table question is engaging our very 
close attention and we have a scheme in operation estimated to cost over Bs. 3,00,000 
for the laying down and observation of pipe wells and for the testing of soils of the 
area which is at present threatened. AVe have about 50,000 specimens of soil in the 
laboratory at Kotri where the actual test is being made. We have not enough 
staff for doing this at present and we had hoped to get a grant from the Imperial 
Council of Agricultural Besearch because it is a matter not only of interest to Sind 
itself but also of universal interest to Agriculturalists. This hope has not mate- 
riahsed but the matter will be pursued. Meanwhile the work is being done at the 
cost of the Local Government. 

291. have also provided Bs. 59,00,000 in our Barrage estimates for the drainage 
of the area and the method of spending the money is now being investigated by 
two divisions. I merely mention this to show that the question of water-logging 
and sub-soil water table is not being neglected in any ivay in Sind and that it is 
being subjected, in its initial stages to very close investigation. I think it is 
true to say that most of the engineers in Sind, are not quite so nervous of the 
effects of high water table as engineers are in other Provinces. AVe feel that the 
conditions in Sind make a high sub-soil water table possibly less dangerous than in 
other places, and that even if a dangerous sub-soil water level is reached, it will be 
more susceptible to economical treatment thfi-n it would be elsewhere. W e feel that 
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it may be better to keep the water table in control by such methods as are open to us" 
rather lhan to exclude perennial cultivation from a given area. I daresay it is a 
fact that we regard the sub-soil water with less nervousness because in the old 
inundation canals the sub-soil water table rises above the ground and has done so 
for years without any visible deterioration of the soil. This Thigh sub-soil water 
table occurs only in pmely rice areas. 

Chairman : May I ask whether there is any project under consideration for 
constructing weirs for inundation canals ? 

Mr. Trench : That has been suggested. As far as our figures are available 
293 . it is not at all an economic proposal. The situation is rather different so far as the 
principal canals are concerned. For example, the Fuleli Canal has an authorized 
full supply of 11,500 cusecs, and takes off about 4 miles above Hyderabad. One 
of the few possible sites for a weir, would be several miles below so that the holding 
up of a volume of water would be very expensive. There is also no possibility of 
the extension of irrigation such as would make it economically justifiable unless it 
were considered as a purely protective scheme. 

If canals were taken from any such weir on both sides of the river, it would 
undoubtedly lead to an economy of water particularly in the early kharif. Two 
schemes have been made for unifying the canal systems on the left bank of the 
river below Hyderabad — one is the Delta Canal Project, and the second was the 
Mirani Project which has been shelved owing to its very high cost. 

Chairman : There is just another point, that is the overlapping between 

295. kharif and rabi. I understand that there is overlapping at the end of March and 
the beginning of April and again in September and October. 

Mr. Trench : There is no overlapping of kharif and rabi in March and very 

296 . little in April. The cultivator would like to have rabi water until the end of March, 
and we claim that normally speaking any water given to rabi after the 15th. March 
is useless. In order to impress this upon the cultivators, this year we adopted the 
closure of the canals in the middle of March. 

The ordinary cotton cultivation, that is American and long staple cotton 
22 *• generally, is planted in April, and if water is taken by people who go in for long 
staple cotton on the 1st. April, there is almost a coincidence but no overlapping. 
But in the October-November period there is serious overlapping, for deshi 
cotton matures later. In the old inimdation canals, the cotton area was very 
limited, and the crop was sown in June. It was found only in the area north of 
Hyderabad, now taken over by the Rohri Canal. It was sown generally as soon 
as the canals Were open early in June, and it did not get water after the end of 
October. 

Mr. Nicholson : As regards this question of the effect of the Barrage with- 
228 . I suppose Mr. Trench is aware that the Government of India’s letter 

No. 1735 of the 11th. November 1906 forwarded a note by the Inspector-General of 
Irrigation, which indicated that the eventual requirements of Sind would probably 
be met by barrages at : — 

(i) Mithankot, (n) Sukkur, and (in) Kotri. 

So it was foreseen that the construction of the Sukkur Barrage would have an 
effect on the inimdation canals taking off down-stream of Sulckur. 

When the Sutlej Valley Project and the Sukkur Barrage Project were under 
-299. simultaneous consideration, the question of the barrage at Mithanl^ot was con- 
sidered at that time by the Inspector-General of Irrigation to the Government of 
India, and it may not be out of place to put this on record. This map was sent to 
the Government of Bombay under cover of a letter No. 3618-W.I., of the 19th. 
November 1921. Mithankot is just below the junction of the Panjnad and the 
Indus. The idea of that barrage was to control and give an assured supply to the 
inundation canals in Sind taking off above Sukkur. When the Panjnad Weir was 
proposed it became evident that instead of building a barrage at Mithankot it would 
be a cheaper undertaking if the second one was built at Dera Ghazi Khan as it would 
^ive an advantage of constructing the weir on the Indus above the junction, and 

(2 2) Appendix A. Vol. II. Sukkur Barrage Project. 

(2 8) Not printed. 
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a canal cotild be taken off from tbeie which would control the whole of the right 
bank inundation canals of Sind, and the Pimjab with the Indus series in Muzaffar- 
garh District. 

300. Those on the left banlc of the Indus could be given a controlled supply from the 
Panjnad. The Bombay Government, however, in their No. 2969-1. of 15th. May 
1923 indicated that there would be no necessity for them to take a controlled 
supply from Panjnad. I just mention this point as it indicates the improbability 
of the necessity for a weir or barrage on the Indus for the Sind inundation canals 
above Suldrur, more especially as in the joint note of the two Superintending 
Engineers from Bombay and the Pmrjab on the effect of the Bhakra Project on the 
Sind inundation canals, it appeared that the construction of the Suldcur Barrage 
would cause an accretion of levels upstream which would improve the condition of 
the inundation canals in Smd. 

SOI. It appears from page 8 of Volume VoftheSuldcur Barrage Pro]ectl919, State- 
ment III, that a very considerable supply, amounting to 1,435 cusecs, for the 
North Western perennial canal is provided for in March for kharif crop during rabi 
season which shows a very considerable and almost abnormal overlapping. 

802. Mr. Trench : VTien I spoke of overlapping in the autumn season in the 
Rohri Canal which amounts to 7%, i.e. above the full supply of the canal, I think 
it will be found that the overlap allowance does not increase the full supply dis- 
charge. 

803. Mr. Nicholson : Mr. Trench has stated that the water requirements of the 
crop have been determined by the Agricultural Department, and it is on such data 
that the requirements have been supported. It is well known in the Punjab that 
the Agricultural Department endeavour to show the greatest outturn per acre of 
crop and pay no consideration to the greatest outturn per unit of water available. 
As such it is felt that the most economical use of water will not be obtained by 
working on the results of the Agricultural Department as heretofore practised. 

304. When the Sirhind Canal was constructed on the data then available it was 
anticipated that only 20% intensity of irrigation would be obtained, but with the 
same supply from the same river at the present time that figure of 20% has in- 
creased to 60% which shows how far wide original estimates may vary from ulti- 
mate results. The capacity of the Sirhind Canal as originally constructed, was 
6,000 cusecs and the mean rabi supply of the order of 4,500 cusecs. This increase 
from 20 to 60 per cent, has taken place without any increase of supply, the only 
increase being that of the capacity of the canal from 6,000 to 8,750 cusecs. 

305. To take another case, the Sidhnai canal was constructed with an anticipated 
intensity of 20%. This :%ure, with no increase of supply or increase of capacity, 
has now risen to 80% showing how the efficiency of the use of water has developed. 

306. Mr. Trench has indicated his outlook on water-logging and how they have no fear 
as in the Punjab. I think hlr. Trench referred to the fact that the kharif was their 
major crop and the rabi was their minor crop. This is most re-assuring because 
it is contrary to the Pimjab conditions, so that we feel that when the Punjab’s need 
is greatest from the rivers, that Sind will be prepared to help as it will inconve- 
nience them least. Mr. Trench also referred to the wheat solving period being 
limited. 

807. Mr. Trench : Generally spealdng you cannot sow wheat before November, 
otherwise it is likely to be destroyed by frost. Wheat should not be sown after 
Christmas otherwise no economic outturn will be obtained, so that two months is 
the outside limit : it ought to be 6 weeks from the beginning of November till the 
middle of December. 

808. ^ Mr. Nicholson ; Is sugar-cane in any way a crop of importance ? 

809. Mr. Trench : No. At present there is very little sugar-cane grown. Only 
one firm has started growing it on a commercial basis and they have just started a 
factory. 

310. Mr. Nicholson : That is to say the Sindhi has no experience of sugarcane. 

811, Mr. Trench : No. 



812. Mr. Nicholson : Do you find that the Punjabi emigrants show any desire to 
grow sugarcane ? 

313* , Mr. Trench : It is not grown on a commercial basis. One Punjabi cultivator 

actually put up a factory for sugarcane many years ago, but it has never been 
worked. 

314. Mr. Nicholson : Could you tell me as to how the duties on the areas irrigated 
so far, compare with what was anticipated ? 

315. Mr. Trench : They are nothing like what we anticipated. We^ get them on 
the distributaries, not on the whole canal. 

316. Mr. Nicholson : That is to say on certain channels you have full supply 
factor and duties greater than anticipated. 

317. Mr. Trench : Not greater. They have been exceeded nowhere. 

318. Mr. Nicholson : You remarked that on the rice canals you obtain a duty of 
57 and a capacity factor of 0 • 24. 

319. Mr. Trench : 24 is the full supply factor. 57 is the duty on the mean 

supply. 

320. Mr. Nicholson : You say your capacity factor was 0-24. What is 57 ? 

321. Mr. Trench : 57 is the duty at the head of the canal on tl^e mean supply. 

822. Mr. Nicholson : In the project, the duty was taken at 43-5 from which 

we see there is an improvement over conditions assumed in the Project. 

323. Mr. Trench: 43‘5isthe assumed “ duty ” really the full supply factor at 
distributary head. The “ duty ” as it was called, or full supply factor reaUy, at 

. canal head was to be 36. 

324. Mr. Nicholson : What is the full supply factor ? 24 ? The duty arising 

therefrom on the mean supply was 57, which is an advance on 43-5. 

325. I understand Mr. Trench to accept this point, hut would like to point out that in 
the printed BRIEF, the difference between mean and average supply and full supply 
factor was not understood. As a matter of fact, the duty on average supply is 
meaningless as it would not be a common base unless the canal ran for the whole 
period of the crop without closures, in which case the average would be the same as 
the mean. 

326. Sir Bernard Darley : Did I understand you to say that at outlet head you 
give 2-8 cusecs per 1,000 acres — ^that is on the assumption that the channel is 
going to run continuously, and therefore for a channel to run half time you would 
give 5*6 cusecs. 

827. Mr. Trench : Yes. 

328. Sir Bernard Darley : The other thing I want to refer to is the cotton 
period at the end of the season — ^the overlapping period. Mr. Roberts who is an 
eminent agriculturist and was on the Sutlej Valley Committee, and is a great 
authority on cotton, has taken a large area under cultivation on the Sukkur canals, 
and he has also taken 8,000 acres on the Panjnad canal for temporary cultivation. 

329. I was talking to one of his assistants and he was telling me that they carry on 
sowing cotton in Sind much later than in the Punjab and consequently it is a 
question of picking later, as Mr. Trench says, right on until the frost comes, some- 
times until the beginning of February. I found in the last two years on the Panjnad 
that people were demanding water in October in the upper reaches for cotton. They 
must have a good supply for cotton in October, so much so that they left their rabi, 
and it was then that I approached the Bombay and the Punjab Grovernments to 
run our non-perennial canal until the end of October on condition that we did not 
open till the 15th. April and that was approved of by the Bombay GoverTunent, 
and the Punjab Government also gave permission. 

S30. Mr. Nicholson : Excuse me, not the Punjab Government, 

831. Sir Bernard Darley : Anyhow, the Chief Engineer and Secretary to Govern- 
ment gave us permission. We were allowed to run on. That is a concession 
of the utmost value in a non-perennial channel by which people can sow 
cotton so much later when supplies in the months of April and May are likely to be 
precarious or restricted. I do not know if your cotton is all grown on the perennial 
channels ? 
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382. ‘ Mr. Trench : Yes. ’ 

333. Sir-Bernard Darley : But it would be of the greatest help to the Panjnad 
canal ifwe were permitted to arrange to open the non-perennial canal on the 15th. 
April and to keep it open till 31st. October as a permanent measure. I bring it in, • 
as it bears on this point and I am backing Mr. Trench that conditions are not the 
same as in the Pxmjab in connection with overlapping at the end of Icharif. 

83d. Chairman : Could we not bring it imder Item 6 1 I think it will fit in better 
there. 

835. Mr. Sladen : There is one thing about wheat. Our experience in Khairpur 
is — and I think tliis applies to the northern part of Sind, Nasirabad Tehsil and 
Baluchistan which gets water from the North Western Canal — ^that we require ' 
water for wheat at least up to 20th. March. When I was m lOianewal on my way 
here, I was told that they also take water for wheat up to 1st. April. 

836. Sir Bernard Darley : As regards duties, I do not feel justified in saying 
anything about them. I have just come to the Punjab. Water is given, not so 
much as a question of duty, as so many cusecs at the outlet head per 1,000 acres. 
When I took over I found that on the perennial canals, water had been given at the 
outlet head on the basis of 4-2 cusecs per 1,000 acres, and on the non-perennial 
canals at the rate of -5 • 5 cusecs per 1 ,000 acres. As I have said, though the project 
is designed on the basis of running “ alternately ”, sometimes we are only able to 
get water for one period in every four. The result is that, with this big outlet 
factor we are able to give a flush of water quickly if the distributaries are open for 
only tliree days in a month. It has been purely a matter so far, of working to what 
has already been handed over to us. 

837. In connection with the Panjnad and Abbasia areas, I shoujd be prepared to 
accept whatever it is proposed to give in coimection with the Haveli Project ; that 
is, we should get 4 cusecs on perennial channels for every 1,000 acres of gross 
command at the head of the canal, or 6 cusecs per 1,000 acres for non-perennial 
channels at the head of the canal. If that is allotted to us, it seems only fair that 
We should be placed on the same basis as Siud as far as other matters are concerned. 

838. As far as rainfall and water-table are concerned, our rainfall is just the same - 
as Sind’s. We get our rain spasmodically. We may have 5 inches of rain falling 
one day and no rain afterwards. That is what happened last year. 

889. As regards water table, every single record has been taken away by the Punjab 
engineers. Perhaps they can give details. 

840. Mr. Nicholson : I place here some maps of water-table contours in 
Bahawalpur. The information is in a convenient form and has been brought up to 
date for tluree different years. 

841 Sir Bernard Darley ; In reply to a quesiio’n hy Mr. Betterton — ^I have 
' been told for instance that on the Eastern canal the brackishness of the water has 
enormously improved. I have always heard that it does not spoil the land to 
give more irrigation 

In regard to water-logging, my opinion may be different to others’. Water- 
logging nearly always follows where there are large canals. It is due to seepage 
from canals and not to water used for irrigation. Dr. McKenzie-Taylor, I believe, 
agrees with this view. 

342. Mr. Nicholson : Dr. McKenzie-Taylor in some cases correlated, rise in water 
table with rain-fall : in others he correlated it with irrigation, and in some cases he 
could not correlate it with any known factor. 

843. Sir Bernard Darley : The real .point is that where the tail of a canal is very 
fax removed from a river and where the spring level is very low no water-logging 
takes place 

844. Mr. Nicholson : In the LyaUpur area near Sangla the sub-soil water level 
was 80 feet below surface, but it has now risen, and the surface of the country is 
being devastated. 

845. Sir Bernard Darley : I find it very hard to specify the probable losses in 
channels. They differ in different times of the year. T^e losses in the early 
portion of rabi, in the latter portion of rabi, and in the kharif, are all different. 
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846. Mr. Nicholson : Sir Bernard seems to ally himself with Sind in a matter like 
rainfall, but he does not seem to sympathize -with us who are simi.arly situated. 

347. Sir Bernard Darley : I quite agree that the conditions at Haveli are the 
same as at Panjnad. 

848. Sir Bernard Darley gave Mr. Foy his experience in regard to duties on his 
own distributaries, in areas which are fully colonized. 

349. Mr. Nicholson pointed out that Sir Bernard’s reference to the outlet being of 
a high capacity in Bahawalpur was explained by the fact that there was far too 
little area to be irrigated. 

350. Sir Bernard Darley said he was only explaining, not criticising. 

851. The Chairman adjourned for luncheon at 12-45 p.m. The Committee was enter- 
tained by the Hon’ble Sir Franh Noyce, K.C.S.I., C.B.E., Member for Department of 
Industries and Labour. 

852. The Committee re-assembled at 3-00 p.m. 

353. Mr. Sladen : On the Suldiur Barrage Mr. Trench said that they were hoping 

to work to 200 in rabi and 100 in kharif at their distributary outlet heads. In 

the 1919 Project Volume XX, page 5, paragraph 16, the figures for canal head 
duties are given as 72-5 for kharif and 145 for rabi. Is that correct ^ 

854. Mr. Trench : I shall have to verify. 

355. Mr. Sladen : That is what theoretically they hoped to work to. The eventual 

anticipated cultivation in kharif, I believe, is 3,068,710 acres : that is, after 
converting rice area of 762,567 acres into dry crop, the total dry Idiarif becomes : 

2,306,143 

762,567 

3,068,710. 

The maximum discharge is 45,926 cusecs. So the estimated full supply factor for 
dry kharif is 67 (this is obtained by dividing the area in acres by the maximum 
discharge in cusecs), which is not quite the same as 72-5. Mr. Trench wishes to 
reserve the right to verify these figures. 

356. Mr. Nicholson : Does that include rice ? 

857. Mr. Sladen : Rice is converted to dry crop. These figures are taken from the 

project. What I wanted to show was that although they quote in the book 72 • 5, it 
works out at 67 for the whole area. 

858. The maximum dry kharif area is 2,306,143 : Project Vol. V, page X, Statement 

II : it is the area of anticipated cultivation in 30 years after completion of aU 

canals. 

859. Full supply factor (mixed kharif) is about 50 acres ; rabi figure from the same 
statement : 

Wheat . . . . . . . . . . . 2,640,000 

Other leguminous rabi crops . . . . . . 622,000 

Total . . 3,162,000 

Discharge of water supply ; maximum .. .. .. 25,897 cusecs, 

360. Thus the rabi estimated duty works out at 122 and is also less than 145. 

861. The State’s culturable area including 20,000 acres of British enclaves is 600,000 

acres. Intensity is 81%. 81% of culturable acreage is 486,000 acres and we ask 

for water supply to enable us to cultivate approximately that figure only, so that 
we may be on equal terms with the rest of Sind. According to the full supply 
factor of 72' 5 and 145, 2,234 cusecs of perennial water would suffice. 

862. But I wish to show that it is hardly fair that we should try to work to the same 
duty as the Barrage try to work to. In the first place the irrigable area of the 
State has been bisected by the Rohri Canal. The eastern half which is commanded 
by the East feeder, is long and narrow shape. Its length is 72 miles north to 
south, and its width varies from 5 to 15 miles. Moreover, about three-quarters of 
the southern part is interspersed with sand dunes, and the soil in that area is light 
and sandy. Therefore losses by evaporation and absorption are heavier than in 
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wie adjoining British territories. Moreover, more frequent waterings are required 
to mature the crops. In certain canals under the Barrage they have also given 
diSerent duties for diSerent areas, as I have shown. 

363. In addition to that there are 40,000 acres of shikargahs and these require 
water in hhaiif and rabi. For these reasons we ask that a full supply factor, lower 
than that fixed for British territory, should be fixed for Khairpur State. I suggest 
a full supply factor of 50 in Icharif with double duty for rabi. In the 1909 Project, 
Dr. Summers recommended a fuU supply factor of 60 in kharif for Khairpur State. 
The same figure was adopted by Mr. Musto in his 1919 Project Volume V, page 10. 
On this basis and on the same proportion of cultivation between kharif and rabi 
as is adopted in British Sind, the State has a right to receive a perennial supply of 
3,000 cusecs. Then, as an equal participant in the scheme the Khairpur State has 
a legitimate claim to a supply of 3,000 cusecs perennially. 

864. However, we know that there is difficulty in providing water in the rabi season, 
and in the negotiations with Bombay Governrnent we have expressed our willing- 
ness to accept a full supply of 2,000 cusecs only in January, February and March 
with a slight increase in the existing maximum for kharif. AVe now get 4,000 and 
I think the figure should go up to 4,500. 

865. TFe anticipated duties of 50 and 100, will give an annual cultivation of 225,000 
acres in kharif and 200,000 in rabi which gives an intensity of 75% as against an 
intensity of 81% in British Sind. We do not think that we shall be at any appre- 
ciable disadvantage by adopting a lower intensity. That is all about duties. 

868. As regards rainfall I have nothing to add to what Mr. Trench said. Our rain- 
fall is entirely useless and cannot be relied upon. 

887, The methods of cropping we adopt are the same as in the rest of Sind. The 
only diSerence is that we require water for wheat a little later than in Southern 
Sind, but that is a domestic matter between us and the Sukkur Barrage, and we 
have to adopt their dates of closure. 

368. As regards sub-soil water table there is only water-logging appearing in the 
State within two miles of the Rohri Canal for 25 miles along the whole length from 
the head to Tando Masti Khan Falls. In another place about 5 miles below the fall 
there is waterlogging. Nowhere does it extend beyond 2 miles from the canal 
on either side. We have observation pipes in the same manner as the rest of Sind 
and records are kept of sub-soil levels. 

869. Mr. Betterton : Did you not in your brief suggest that you should 
employ a lower factor also on the score of antiquated channels ? 

870. Mr. Sladen : That comes in really on the financial side. The Project 
says that 4,000 cusecs in kharif will enable us to cultivate 300,000 acres, i.e. give a 
duty of 72-5. We say we have got our antiquated channels, and we cannot get 
that duty from them, nor, if we have to pay for that supply of water, will it be 
economically possible for us to pay for the modernizing of our channels and com-, 
plete a remodelling scheme. Moreover we say that an intensity over 50%, during 
kharif is agricultm'ally impossible. In Sind soils it is impossible. They cannot 
cultivate dry kharif in alternate years. 

371. In reply to a question by Chairman — ^Mr. Sladen. On the East Feeder 
out of the gross area which is 470,000 the culturable area is 320,000 acres. The 
length is 70 miles. In the first 20 miles there is no sand ; after that there are sand 
dunes ; then a good valley, then sand dunes. That explains the difference between 
the gross and the culturable area. 

872. I should like to say that sub-soil water below 20 miles from the head of canals 
is everywhere very low — it is about 30 ft. deep. It is in the first 20 miles that there 
is danger of water-logging. AVithm 20 miles of Khairpur town there is a well just 
on the edge of the sandy desert where the water supply is 200 feet down. So it does 
go down rapidly towards the desert. I support LIr. Trench and say there is not 
much danger- of water-logging. 

873. Mr. Foy ashed whether d0% hharif irrigation ivould be ruination to the soil 
and whether rabi water had that fine fertilising clay silt, that hharif flood water 
carries. 

874. Mr. Sladen said they 1 ad fowvd that by rotating wheat and cotton there was no 
exhaustion, his experience teas that perennial cultivation would be less of a drain on 
the sod, as this rotation was suitable. 
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375. To Mr. Trench, Mr. Sladen. The large shikargah areas take a great deal of 
water, and it is very difficult to control it. There are no outlet heads, and they 
take whatever water they like and at whatever time. 

376. . To another question of Mr. Trench, Mr. Sladen. The duties of 50 and 120 
were fixed by .Dr. Summers and -substitute our demand for an extra 500 cusecs for 
kharif-and about 2,000 for rabi from January to March is not a large one. 

377. To Mr. Nicholson, Mr. Sladen.* The 400 cusecs discharge at outlets for the 
Nara tract in the Klhairpur State was asked for by the State Engineer. This 
quantity is. for an area irrigated by the Eastern Nara Channel. It contains some 
shikargahs. We now take some water, but not the full 400 cusecs. We do not 
wish to give up the 400 cusecs on the Nara and in fact we may at a future time ask 
for an increase if the water is available. That is because the area can be exploited, 
but there is no question of exploiting it at present. This area is about 50,000 to 
60,000 acres of culturable land ; it may be even more. 

378. Mr. .Nicholson; It is rather difficult to expect the Government of India 
or any other agency to assign water for shikargahs, when there is a large population 
pressing for food. 

379. Mr. Sladen : The Bombay Government had to take the canal through the 
State and the State requires a quid pro quo- 

380. Mr. Nicholson : Mr. Sladen states that although this may be a shikargah 
only, but when a canal is taken through a State there must be a quid pro quo and it 
is quite reasonable to demand irrigation for this area. In the past, this shikargah 
has been a source of pleasure to the Eulers of the State and it has never had regalar 
rabi irrigation in the past. The point is, in the past the shikargah, even in good 
years did not get water after October, except a small amount passed into the head 
of the canal in some years in November. This points to the fact that irrigated 
plantations do not need water in the rabi and in the past without rabi irrigation 
they fulfilled their functions. There appears no reason to grant any consideration 
to a rabi supply for such areas. 

381. As regards the lower portion of the canals, with a light soil interspersed with 
sand dimes, more frequent waterings are claimed. This is entirely contrary to all 
recorded experience with this class of soil. A light loamy soil can do with far longer 

. intervals between waterings than hard land. If Mr. Sladen maintains his point 
that this land is unfertile excepting under special conditions, it would appear that 
the proposal to irrigate this area is an uneconomic one. 

382. As regards the duties proposed — 50 in the kharif and 100 in the rabi — ^this 
duty of 100 in the rabi, it is admitted, is due to the fact that the channels will run 
full supply the whole time, so that the capacity factor will be unity and duty and 
full supply factor the same. 

883. Mr. Foy : The Chairman asked me to state my duties at canal head. So 
far, I think, most of the duties have been stated at distributary head, and I have 
got the other data as well. The average duties at canal head from 1929-30 are : — 

Kharif . . . . . . . . . . . . . . 101 

Eabi . . . . . . . . . . . . . . 179 

The number of years, is too small to give accurate resuKs especially in rabi. Two 
years the supplies were generous and duties dropped. The rabi duty in years of 
short supply at canal head is 200 at present. 

384. Mr. Foy : In reply to a question — ^Losses in the main line were less than normal, 
as the channel was lined, but there was a reach of 5 miles at the head left unhned, 
owing to high spring level and the losses in that reach are phenomenal. I do not 
claim to state this on my own observation, it is merely what has been told me 
by every Punjab Superintending Engineer who has run the canal. That part of 
the canal lies under Punjab control. However, I thought I would just mention 
that. Also our length is very considerable — 85 miles from the head. The head 
duties run at 101 in kharif and 179 in rabi. At present the colony is fairly fully 
'developed and has been so since 1929-30. The present area occupied is 580,000 
acres out of 630,000 to which water is given. Thus the colony is about 92% occu- 
pied. Some of this is under temporary cultivation and there is some aanget. 
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Mr. Sldden has noted that if superior intensities and lower duties are adopted in the 
neighbouring tracts the zamindars— invariably penny wise and pound foolish — 
would emigrate on to the neighbouring tracts. 

385. The rainfall from the year 1927-28 to 1934-35 averaged about 9-17", of which 
7 • 69" falls in the monsoon. This is very much the same as in the Eastern Sadiqia 
tract lying alongside. The soil for the greater part of the area is a light loam. 
In that part of the area known as Ghaggar head, the soil is clay. 

386. The division of the discussion into questions of duties and intensities makes 
discussion rather difficult because the two are interlocked. In my opinion the best 
criterion is the supply at canal head per thousand acres of culturable commanded 
area. I have had this statement worked out from the culturable commanded 
areas and river supplies given in the briefs. It might interest the Committee. 

387. Mr. Foy distributed copies of the statement to the members (^^). 

388. I have one other point. On this chart, which I pass round, I have plotted 

the kharif duties at distributary head against the kharif capacity per thousand acres 
in cusecs — also at distributary head. This shows fairly clearly, I think, how the 
duty falls off as the capacity per thousand acres increases. This confirms what 
Mr. Nicholson was saying this morning about the law of supply and demand as 
originally put forward by Mr. Gibb. 

889. Our duties are higher but our kharif supply has been lower than the project 
anticipated. 

890. Mr. Nicholson ; There is some misunderstanding about the kharif supply. 
I would invite a reference to the minutes of a meeting in connection with the Sutlej 
Valley Project at Delhi from the 10th.-14th. December 1919, Proceedings of the 
Third Sitting, item No. 126 page 14. The official resolution was as follows : — 

391. “ That as a result of these meetings which we are now about to close, the 

Government of India be asked to issue instructions for the prepara- 
tion of a project on the lines agreed upon in this Committee and as 
defined in Appendix B of the proceedings as modified in the following 
particulars 

892. If you will turn to Appendix B you will be surprised to see that there is no 
mention of kharif supphes. This resolution imder which the project was prepared 
was accepted by all parties. The only mention of kharif supphes is in an enclosure 
to Mr. Ives’ letter. The basis of the project quoted above made no statement of 
kharif supphes because it was realized that there were no rehabledata. As the 
supphes were short in the early kharif, it was decided that the total area of kriga- 
tion would be attained as water was available from June to September and fodder 
crops, maize and rice would be irrigated during this period. In any case there is 
no mention made of the kharif supphes. 

893. Chairman ; I don’t think this is a matter relevant to the issue. 

894. Mr. Nicholson : Because the discussion arose I pointed it out. 

895. Chairman : Mr. Foy, have you an 3 dhing to say about rainfall ? 

396. Mr. Foy ; We have rainfall of about 9" of which 6" to 7" is in the kharif. It 
is identical with the average rainfall on the Pakpattan and Eastern Canals. The 
.sub-soil water table is about 80' — 150' below natural surface. 

397. Mr. Trench : VTiat is the loss of your hned Canal ? Does that amount to 
an appreciable figure ? 

398. Mr. Foy : It is extraordinarily difficult to say. The Punjab control most 
of the main line and after very careful experiments say that it must be about 2 
cusecs per milhon square feet. 

399. Mr. Oram promised to furnish the Committee with figures of gross area, cuUur- 
abh commanded area, etc., in respect ofrabi and kharif in about 2 or 3 days time. 

400. Chairman ; Let us now take issue no. 4. Mr. Trench will open the dis- 
t cussion. 

401. Mr. Trench : I have not much to say on this but shall explain my point of 
view. I think the basis ought to be the culturable area because the gross area 


(**) Appendix Vn. 

(*^) Platon & Appendix XX. 
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might he a very indefinite figure. If it is according to the gross area, there may be 
certain lands within the area which it is impossible to irrigate at aU hut if this fi.gure 
is used as a basis the remaining area would have an imdue advantage. Personally I 
cannot see any point of view from which it is possible to advocate the gross irrigable 
area. Of course, if you do not know what the culturable area is, then you would 
have to work on gross area but there is no advantage in doing so even then. It is 
better to wait and know what the culturable area is. 

402. Mr. Nicholson : In Sind you have such a high intensity of culturable area 
to gross as shown from the statistics you have put forward. In one particular 
canal it was 97% culturable to gross : in other canals also it is so high in Sind that it 

, makes very httle difference. 

403. Mr. Trench : That may be so. But I am speaking purely on the principle. 

404. Mr. Nicholson : When you have such a high intensity, it is essential to see 
that you have land available’ to produce that area of crop, but when the project is 
prepared to irrigate only 50% of gross then minute data is not so essential. Neither 
Bikaner nor the Punjab imder the Sutlej Valley Project, it may he remembered, 
had an intensity of much more than 60%, and therefore there can be no difficulty in 
finding the area on which to utihze the water. 

405. There is this question that has been found in the Punjab. When starting a 
canal project, it is extremely difficult exactly to define the culturable commanded 
area. Supposing a project is framed on a basis of 60%. When it comes to allotting 
water to each village, the door is opened to corruption of the subordinate staff. For 
this reason water is allotted to village lands on a low intensity on the gross com- 
manded area. Attempts have been made from time to time to readjust according 
to the culturable commanded area the old villages in the Eastern portion of the 
Punjab. 

406. Chairman : We are not discussing any particular canal, only the principle. 

407. Mr. Nicholson : I simply mentioned the actual practice. 

408. Mr. Foy ; It is not the actual practice when you design a modern canal. 

Such a design should be carried out on the culturable commanded area. 

409. Mr. Nicholson ; I was only referring to old canals. 

410. Mr. Foy ; When you design your chaks for new canals would you design 

your chaks on the gross area ? 

411. Mr. Nicholson ; Of course the modern canals have got rectangulation as the 
basis. I am talking about only the old village lands where the culturable command- 
ed area, I think, is possibly a little higher. 

412. Mr. Trench ; In the question of commanded area you include lift lands ? 

413. ' Mr. Nicholson : We work on gross. 

414. Mr. Foy : We have excluded the lift areas. 

415. , Mr. Nicholson : On the Lower Chenab Canal there is a considerable number 
of small hft areas. 

416. Mr. Trench; I understand that in certain of the Barrage canals, villages and 
roads were excluded from the gross area. 

417. ' Chairman : In the United Provinces the gross area is the entire area within 
the extreme limi ts of the project on the assumption that water is unhmited. 

418. Mr. Trench ; Inmostof the Provinces the principle seems to be the cultur- 
able area. 

419. Chairman : The principle is difierent in every Province. 

420. ' Jfter discussion it was decided that each Member should record in writing, the 
principles observed in his Province. These are recorded in Appendix VIII to this 
record. 

421. The Committee then adjourned till 9-00 a.m. on Sunday the 3rd March 1935. 

422. The Committee re-assembled at 9-00 a.m. on Sunday the 3rd March 1935. 

423. Chairman ; Gentlemen, the definitions of culturable commanded and gross 
commanded areas have not been handed in to the Secretary yet, so I suggest 
we now pass on to issue no. 5. 
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424. . Mr. Nicholson. : In previous meetings regarding discussions on supplies 
available on the Indus and its tributaries, the first difficulty has been that the data 
were unreliable, or said to be unrehable, and open to question by all parties. It 
was in consequence of this, that the Government of India, on the advice of the 
Inspector-General of Irrigation, in their No. 14-1 of 10th. January 1921 arranged 
that a complete series of daily discharge observations should be made at all im- 
portant points on the Indus and its tributaries. There were to be two special 
Executive Officers, one in each Province, whose sole duty was the obtaining and 
the recording of the data and it was to be agreed upon between these officers 
individual!)’', that the methods wer^ similar and the results were acceptable to 
each other. Once a year there was to be a meeting of the Indus Discharge Com- 
mittee, of which the Inspector-General or the Consulting Engineer to the Govern- 
ment of India Avas to be President and the results obtained during the year Avere 
to be reAueAved. The methods of discharge observations Avere improved from 
surface floats to the universal use of current meters by 1924-25. In Sind, current 
meters had been used from the commencement of their observations, about 1902. 
Unfortunately, since the post of Consulting Engineer to the Government of India 
was abolished, there has been no meeting of the Indus Discharge Committee since 
1929. But the observations, have been continued and the ExecutiA/e Engineers 
of the tvAm Provinces concerned, have been in close contact and visited and inspected 
each other’s sites to satisfy themselves that the data obtained were reliable and 
acceptable to both parties. 

425. The Jiydrogra 2 )hs oj the Sutlej at Adamwahan (^'’) from 1921-22 to 1934-35 
were studied by the Committee after the inspection of the tohole of one year’s records 
for the five years showing how the data were compiled. 

426. For the Punjab there are some 28 subordinates observing in the field at sites 
other than head works, where the work is done by the local subordinates. The 
compilation of the records and checking is done in the Divisional Office by a staff 
of some 18 computers and draftsmen. In addition to the Executive Engineer 
there are 3 Special Sub-Divisional officers controlling the work in the field and 
checking actual observations. It is noticeable from the hydrographs at Adam- 
wahan, that the Sutlej is practically dead from the end. of September to late -in 
June or early July. The hydrographs for Adamwahan are obtained by plotting 
daily observations. The hydrographs for the supply in the rabi below Sidhnai are 
not so important and have been compiled on 10-day averages. From these it 
wiU be noticed that there is generally speaking, little or no surplus before the 
beginning of July or after the end of the last 10 day period in September. 

427. Similar hydrographs for the Chenab at Haveli plotted daily, are put forAVard 
for inspection. (^^). 

428. Hydrographs showing the daily discharges for the Chenab at Panjnad are 
also tabled. 

429. A blue print has already been put in (®®) shoAving the average supplies in the 
Punjab rivers above the Upper Canal Headworks for an average of the 12 years 
from 1922 to 1933 which gives a bird’s-eye-view of the conditions. The totals of 
the Chenab, Jhelum and Ravd and the total of Sutlej and Beas are also plotted 
separately. From these, the various characteristics of the rivers can be seen at 
a glance. 

430. The figures of gains and losses of supplies recorded in the registers that were 
already inspected, have been plotted and are put forward for examination by 
the Committee. 

431. Hydrographs are also tabled, shoAving by 10 day periods, the losses or 
gains of supply in the Chenab from Trimmu to Shershah and Panjnad. These are 
plotted without any consideration of the time lag. The results would be very 
much more consistent if this factor could be taken into consideration. ' 

(-*) On record in Central Board of Irrigation oiBce. (P. 3 — ^16). 

(*’) These hydrographs, and others mentioned in Proc. 428 — 436 are on record in Central Board of 
Irrigation office, (17 — ^92). One is shown as Plate HI summarising the information obtained by tho Com- 
mittee ; upon which their recommendations are based. 

(*•) Data given in Appendix V. 

(*®) Records of tho Discharge Division, (Punjab). 
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432. In addition to the daily hydrographs of the.Clienab at Haveli and Tximmu 
-and the Chenab at Panjnad, similar ones for 10 day periods have been prepared 
and are exhibited to simplify matters. 

433. Hydrographs of the Chenab component at Panjnad showing gains and losses 
below Elhanki and Rasul are also displayed. 

434. Another series of hydrographs are put forward ' showing supphes in the 
Ravi passed from Balloki to Sidhnai Headworks, the absorption losses below Balloki 
and water utilized in the Sidhnai canal. 

435. A hydrograph has been prepared showing the efiect on the discharge of the 
canal at Panjnad of the Sutlej Valley Project and Haveh Project completed 
and working. 

436. A diagram is submitted for consideration showing the water available in the 
Indus below Suldcur as actually observed from 1928 to 1935 by months. 

437. Mr. Trench : The Sind case is rather the reverse of the Punjab, Bahawalpiir 
and Bilcaner cases. We are not at the present moment claiming any additional 
water from the Indus or its tributaries and we are in the position of having the 
supply of water which we hope would be assured to us and therefore it is rather our 
position that we have now reached the minimum supphes in the river with which 
we can deal or which are sufficient for our commitments in Sind. 

438. This point is divided into two parts, firstly the supplies for the Sukkur Barrage 
canals and secondly the supphes for the inundation canals. In regard to the 
Sukkur Barrage canals, I am not prepared to state that the supphes are sub- 
stantiaUy short of what we expected to get. On the other hand, I do not propose 
to go quite as far as Mr. Nicholson, who shows in his diagrams which have been 
based on monthly averages, that there have been no occasions on which our 
supphes have been short. What we would rather state is that we have now come 
down to bed rock in Sind for the supphes that we require. 

439. Dealing first with the supphes for the Suklcur Barrage canals, there was in the 
BRIEF a table showing the number of days on which the supphes were short, allowing 
for the supphes which we have hitherto been unable to prevent passing the Barrage 
due to conditions as they at present exist. We have been makmg strenuous 
efiorts to reduce the leakage which occurs through the gates. It is reduced in the 
course of the season — and the staunching of these gates (which as you know 
number 66), is a matter which cannot be done in a day or two. Very often during 
critical times, we are unable entirely to stop the leakage. 

440. In order that there should be no feehng that there is waste and that it is up to 
us to stop this leakage, I have also here a statement (^°) showing the number of 
days on which we were short of supphes entirely omitting the 3,000 cusecs which 
we have been unable to staunch or unable to account for. I have only one copy 
of this statement and so I will reproduce the figures. In certain cases, especially 
in the year 1932 , when we first worked the gates, some of these days in which 
shortage occurred may have been due to a manipulation of the gates. That is to 
say, the rise in pond level would show temporarily a lower discharge upstream 
than is actually there. 

441. In 1932 , under our present authorized withdrawals excluding those which 
Khairpur are demanding, we were short of water in two days in January and 3 
days in February. In 1933 we were short of water in 17 days in February and 17 
days in March. In 1934 we were short in 9 days in March and 17 days in April. 
Including the additional demands for Khairpur, and for the British canals, there 
were in 1932 , 4 days in January, 6 days in February and 3 days in March : in 1933 , 
7 days in January, 25 days in February and 19 days in March : in 1934 , 3 days in 
February, 17 days in March and 16 days in April. I do not in any way claim that 
these have done serious damage, but I do claim that it is an indication that we arc 
now very close to the limit of the available supplies. It is always open of coures, 
to people to say that these were exceptionally bad years, but it is impossible to say 
to what extent these similar bad years will recur, because some of the Punjab 
schemes have only been in operation during recent years and therefore it is not 
possible to say to what extent they will afiect discharges in future years. 
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442. Ill regard to the inundation canals, that is a very much more difficult question 
* because it is not a question of supplies ; it is a question of levels in the river. I am 

perfectly prepared to admit that during the period of flow in the inundation canals, 
there are ample supplies available. But in the case of inundation canals, both 
above and below Sukkur, the question is one of levels and is one really, of the 
number of days on which the canals are capable of flowing at the full supply dis- 
charges. 

443. We generally reckon, in an inundation canffi, that we must get the full supply 
discharge for 45 days or a total of 90 days. The inundation canals are generally 
rice canals. I may also make it clear that it is impossible to convert these into 
anything but rice canals because of the conditions of the soil. The soil is not 
unculturably saline, but saline to the extent of being unsuitable except for rice. 
It is not black cotton soil. Moreover, owing to the brevity of the period during- 
which these canals are run, you can only grow a short period crop and such crops as 
cotton are impossible because you have to have a longer period of flow. The evi- 
dence in regard to these inundation canals indicates that the length of time during 
which they can be run at a low level as well as at a high level is shortening. 

444. There are two main gauge readings on which we depend at Kotri and the same 
thing applies to the Upper Sind gauges. There are two levels which we parti- 
cularly look at — one is 12' at Kotri which is the level at which most of these in- 
undation canals can be opened. There is one exception to tliis and that is the 
Fuleli which is a very large canal and has a rather lower bed level, so that it can 
get water from about 3' at Kotri. Otherudse the gauge at which most of these 
inundation canals can be opened is about 12'. I could have given you similar 
figures at Suldoir but the Sulckur gauge is now out of action because of the heading 
up at the Barrage and we have transferred our observations for the purposes of 
inundation canals to Sarhad. 

445. We have not had the Sarhad gauge for a prolonged period, and so the figures of 
gauge readings at which we can normally open the canals cannot be fixed to the 
same exactitude as at Kotri. I took Kotri only as an illustration. The question 
is then whether there is any marked change in the number of days which the river 
is capable of flowing at 12' at Kotri, in the initial stages. Then we have another 
gauge which we look to at Kotri which is called the fair irrigation level that is 18j'. 
That does not represent the actual gauge^at which the full supply is obtained for 
all the inundation canals. In some canals we get the full supply level only if the 
river rises to about 22', but it is the gauge which we use as a measure of the ade- 
quacy of high level flood supplies. I have taken out some graphs sho^ving the 
movements in these gauges. These graphs are put in and show both for gauge 
readings and their corresponding discharges in the rising and falling flood that 
since 1908 or 1912 there has been a well marked, postponement of the date of the 
rise of the flood and a corresponding ante-dating of the fall with an acceleration of 
the period of the rise and fall. 

446. Before 1912 or thereabouts, Indus gauges were considerably upset by the 
occurrence of a marked trough in average gauge readings, the reasons and nature 
of which have been discussed in the Bhakra report (^-). This trough makes gauge 
readings and discharges between 1898 and 1912 unreliable for purposes of this 
comparison and they have therefore not been considered. 

447. Tire gist of my argument is that we are so close to the shortest period of inun- 
dation which will make inundation canals work successfully that any further with- 
drawals from the river during the critical months, which are J une and September, 
will make the position of the inundation canals very serious indeed. 

448. As a matter of fact, their position is already serious. This year the river 
actually dropped away to practically nothing in September and the inundation 
canals above Sukkur practically failed. I am not going to base an argument on 
one year because we all Imow this has been a very bad year.. Below Suldcur also 
the inundation canals have partially failed during the last three years.* I am 
trying to get out some figures which will apportion the responsibility for this 

(5^) Kot printed. 

(3 5) Report of tho Commitfeo of Superintending Engineers from Bombay and the Punjab dated the I5tb, 
Dooombor, 1930, on tho probablo effects of tho Bhakra Dam Schomo on tbo Inundation Canals of the Indus 
botwGon Slitbankot and Sukkur, 1931. 
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between the three factors which are “definitely operative. There is first, withdrawai 
above Sukkur ; the second, withdrawals at Sukkur, and the third, alteration of 
regime levels in the river. It is a task of some difficulty to separate those various 
causes, but our experience in recent years is that the inundation canals are just on 
the edge of failure. 

449. The possible cure is another question. I would like to mention that, in con- 
nection with this, in order to convert the Fuleli canal, for instance, into a wholly 
kharif channel, the Bombay Government have spent 37 lakhs of rupees. We 
cannot claim that this expenditure has been a success yet because the water is 
not there to begin with. My point is, that in our present position, with our present 
information, we are not prepared, from the point of view of the inundation canals, 
to accept willingly any further withdrawals from any of the rivers in the critical 
months of May and Jime — June particularly but the second haE of May also comes 
into it — and September and the early haE of October, beyond which it is unneces- 
sary for the inundation canals to have water. 

450. My reply therefore to issue no. 5 — is that the actual supplies are recorded 
in the volumes of the Indus Eiver Commission which are printed and are available 
to all. I have the last two here. One is printed and the other is manuscript. But 
it seems to me, in regard to our inundation canals, it is not only the available 
supplies but the available levels which are important. 

451. In regard to the question of regeneration between Kotri and Sukkur, there 
has alwaj^s been in certain months regeneration in this reach. But this regenera- 
tion unfortunately is of no use to us because it is at such a low level that we can- 
not use it, but there are indications this year that although we might have expected 
regeneration to be greater, it has actually been less. 

452. As regards regeneration as appEed to the Barrage canals, as I stated to begin 
with, my position is somewhat different to that of Punjab. I have no proof that 
the authorized and available supplies are too small and that we want more water. 

I am prepared to accept the existing supply. 

453. As regards actual requEements, you will notice in the Sind brief that I have 
made some minor variations — plus and minus — ^in several diEerent months, and 
although we are prepared to stick to the authorized supply, we consider that E 
there is going to be re-allocation of water, these minor variations might be consi- 
dered by the Committee. 

454. Chairman : Can you give us any idea of regeneration between Panjnad and 
Sukkur ? 

455. Mr. Trench : I haven’t the figures handy ; I have them in the records 

456. Chairman : Has any' member any question to ask ^ 

457. Sir Bernard Barley : Might I know whether there has been a suggestion to 
build a feeder from the Rohri canal to feed the Fuleli canal, which will make up 
for the drop in the river levels due to the Barrage canals. 

458. Mr. Trench : That is under examination at the present moment. It is rather 

a serious question because it will entail remodelling or building of a new branch 
from a place called Oderolal where the Rohri canal divides into branches, and it 
may entail some remodelling of the Rohri canal above that point. It is also 
difficult in regard to the way in which supplies could be put into the Fuleli at its 
head. I may say that the original scheme proposed by FEe in the middle of the 
last century included the supply of the Fuleli from Rohri. The present situation 
has been the cause of a considerable amount of agitation in the Fuleli area. 

459. I think there is one point I did not mention. You will find graphs 

appended to the Sind brief for three different gauges showing what we consider 
the faE irrigation levels for fair irrigation gauge readings at the three gauges which 
apply to the three inundation canal areas. For^ the Sarhad gauge we only have 
averages for four years which are shown in dotted lines. For the Kotri gauge, 
of course, we have averages for as long as you like — 10 year averages, are shown 
there. The gauge which applies to the Karachi canals or the Lower Sind Delta 
area is theAghimani gauge which was recently instituted because we found that 
the levels did not move concurrently with Kotri. In fact within the last two years 
there has been a worsening in the Aghimani gauge by 1 J feet as compared to 
Kotri, 
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460. As far as our present information goes, tliose are tlie minimum gauges below 
wbich in any month, May, June or July we are not prepared to accept further 
withdrawals from the Indus. If it can be shown that further mthdrawals from 
the Indus would not reduce the Indus levels below those points, we would not 
have so strong a case. There is one further point which may be raised. You 
AvUl find the fair average gauge reading for the Fuleli in the middle of May is some- 
what higher than the average for the last ten years. That is because within recent 
years the supply previous to May has been practically cut off, and therefore for Fuleli 
we require actually more water in May than we used to have before, because of the 
complete absence of rabi water in April. These graphs are somewhat difficult 
to compile because one low level period in the year may be compensated by a 
comparatively higher level in another period of the year. I have done it as fairly 
as I could get them in a simple form. 

461. Mr. Nicholson : Jlr. Trench has talked generally of the inundation canals in 
Sind both above and below Sukkur. In view of the fact that the Suklcur Barrage 
has been constructed and a withdrawal of as much as 45,000 cusecs at Suldcur is 
maintained, the Punjab or any other parties higher up the Indus have no concern 
with the condition of the inundation canals below Suklcur. As I mentioned pre- 
viously the necessity for the construction of a barrage at Kotri was foreseen 
according to Appendix A, Volume II of the Sukkur Barrage Project and the 
Keport of the Committee of two Superintending Engineers of Bombay and the 
Punjab of 1930(®^) in which Mr. Trench has dealt "with the conditions of the inunda- 
tion ca als in Lower Sind, and has looked upon the situation as being not un- 
favourable. 

462. As regards the inundation canals above Siikkur, the effect of the construction 
of the Barrage was considered in that report, as being likely to counteract any 
deterioration that might be expected to take place, due to further withdrawals up- 
stream, by reason of the consequent rise of water surface levels which would occcur 
upstream of the Bairage. So far, no definite information on this point is avail- 
able but from the conditions produced in the Punjab by the barrages of the 
Sutlej Valley Project, accretion of levels above Ferozepur at the junction of the 
Sutlej and Beas are now definitely established. The North Western Eailway 
Bridge at Giddar Pindi, on the Sutlej above the junction of the Beas has suffered 
accordingly. It would appear therefore, that the anticipated increases of the 
level above Sukloir Barrage will also in due course become evident. 

463. As regards the question of 3,000 cusecs leakage through the gates of the 
Suldcur Barrage, I am sorry that Mr. Trench as Chief Engineer is not able to deal 
with the matter personally because he should be able to rectify this had he been 
able to give sufficient time and attention to it. Such conditions are entirely unknown 
and would be unaccepted in the Punjab. It may probably be that the gates are 
not properly adjusted or the level of the staimching bars are not correct so that 
when the gates are doum they sag slightly. A recent conversation with the represent- 
ative of the makers of the gates led me to rmderstand that in his opinion, the total 
maximmn leakage should not be more than 100 or 120 cusecs. Experience of more 
than 100 similar gates in the Punjab has not in any case shoum such a leakage. 
It is not rmderstood why, if a small surplus has passed below the river, the whole 
of the staimching should have to be replaced. A small surplus can be dealt with 
by a very few gates. 

464. Mr. Trench has also referred to the impracticability of cultivating cotton on 
inundation canals. A reference to the Punjab statistics for the year 1928-29, 
shows that on the Chenab inundation canals and the Muzaffargarh inundation 
canals the amount of cotton was 15 per cent, of the total kharif area. 

'465. In stating the number of days in which the supply has been short in various 
months, hlr. Trench has not mentioned the percentage shortages wliich appears 
to be a^far more important point than the number of days. 

466. Mr. Trench stated the number of days in which the supply was short in 
various months. I think the fact that closures have taken place, indicates that 


' (33) Report of tho Committee of Suporintending Enginoors from Bombay and tho Punjab, dated tbo 
15tb. December, 1930, on tbo probjvblo effects of tho Bhakra Dam Sobomo on tho Inundation Canab of tlio 
Indus botu eon ifithoiikot and Sukkur, 1931 * ^ 



39 


his demands for water are extremely generous in so macii that closures of this 
length have been possible. Mr, Trench has made reference to the days of short- 
age but he has not favoured us with a statement of the number of days on which 
he has drawn supplies in epccess of that permissible. 

467. Mr. Trench : In regard to Mr. Nicholson’s point as to how many days the 
supplies have been in excess of the permissible withdrawals, this involves the 
definition or the meaning of the '' permissible withdrawals ”, that is to say, is it 
the permissible average during the month or the permissible maximum on any date 
in the month ? This is important in view of the fact that in certain months there 
is a Very sudden drop between the 30th day of the one month and the first day 
of the next month and it is impracticable to reduce the supply suddenly by the 
calendar. 

468. Mr. Nicholson : In the Government of India Despatch No. 23-P. W., dated 
the IGfch. December, 1920, to the Secretary of State, paragraph 15 reads as fol- 
lows : — 

The statement No. 1 following paragraph 24 of Volume V of the Project 
details the maximum discharges, calculated upon the above data that may be re- 
quired in all canals during each month of the year as follows ” from which it 
appears that maximum is maximum. 

469. The Government of India letter No. I.R. 6, dated the 29th. June 1929, to the 
Secretary to the Government of Bombay, PubHc Works Department, in paragraph 
2 states : 

.... I am to say that the Government of India are not in a position to agree 
to the allotment to the Lloyd Barrage and Canals Project of any supplies in excess 
of those mentioned in paragraph 15 of our Despatch No, 23-P. W., dated the 16th. 
December 1920, with which the project was submitted to the Secretary of State 
for sanction 

470. Mr. Trench expresses his inability to accept any further withdrawals from 
the river above Sukkur but he does not hesitate to plead for further withdrawals 
for himself at Sukkur. I presume that he would not deny to other Provinces those 
privileges which he hopes to enjoy himself. 

'471. Mr. Trench : It is only on the basis of a revision of the supphes withdrawable 
by other authorities that we propose to put forward modifications of our withdraw- 
als. On the 3rd. June 1929, the Government of Bombay wrote to the 
Government of India as follows : — 

472. Mr. Trench read the Bombay Government letter No. 8255-1. W., dated the 3rd, 
June 1929. He also read the Government of India reply in letter No. I.R. 6, dated the 
29th. June 1929. These will be found at Appendix X, A and B. 

473. The point that I wanted to make was that in regard to discharges, they have 
been dealt with by the Government of Bombay and the Government of India on 
a monthly basis, the imphcation being that the monthly average discharge is the 
basis and not the daily one. 

474 ^ Mr. Foy : If monthly average is the basis, then that statement of shortages 
falls to the groirnd or at any rate needs revision. The basis on which we should 
frame that statement should be to show the number of equivalent days of full 
supply run in canals. That will show shortage. 

475. Mr. Sladen : The Eihairpur situation is this. The Bombay Government 
have agreed to give us an extra supply of 2,000 cusecssolong as their authorized 
supply is increased pro tanto. They have decHned to give 2,000 cusecs in rabi 
unless the authorized supply is increased. In the last three years we have been 
working under the condition that if the supply falls below the authorized with 
drawal, our canals are cut ofi straightaway before any reduction is made in the 
British canals. That is why they want an authorized increase to enable us to share 
equally. The Sukkur Barrage are not asking for an increase for themselves. It 
is only on our account, and what we ask this Committee for, is an increase of the 
authorized withdrawals. 

476. There, is one other point which Mr. Trench made, which applies to us parti- 
cularly. In most of the Sind rabi canals there is no time factor allowed for. Our 
canals require a constant discharge of 2,000 cusecs during the rabi season (January 
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to March), so that the average amount will be the same. In order to work within 
our duty we should have the canals drawing full supply the whole time. If the 
supplies available are below requirements at any time then we cannot work wdthin 
our duty. The two Khairpur feeders each carry 2,000 cusecs and we rtm them 
alternately. 

477. Mr. Foy ; I would ask Mr. Trench whether the inundation canals are 

purely rice canals. /" 

478. Mr. Trench : Kice and other short period crops like juari. 

479. Mr. Foy : Referring to the Fair Irrigation level graphs submitted by Mr. 

Trench. The total length of time the canals were open was 108 days as against 
a minimum requirement of 90 days. The date when the Kotri gauge rose to a 
iair irrigating level w'as July 16th, and the date when it fell below that level was 
September 8th, and they had 54 days of fair irrigating supply. I would suggest . 
— ^this has been the experience on the Punjab — ^that anjdihing above a fair irriga- 
tion discharge is wasted and is a nuisance aftenvards. 

480. Mr. Trench Our fair irrigating level is 18 • 5, but the canals do not all actually 
run at full supply level when the Kotri gauge is 18-5. 

481. Mr . Foy : Taking these figures, the canals had 108 days of sumptuous supply 
and 54 days of fair supply as compared with 90 and 45. 

482. Mr. Trench : The process of planting and transplanting of rice is gradual 
and extends the period, particularly in hea^dly cultivated areas. 

488. Mr. Foy : With reference to the steepening of the hydrograph on a falling 

river, is it not a fact that there has been a series of bunds built in Sind ? 

484. Mr. Trench : Not mthin recent years. I think up to 1904, there was an 
extension of the bund system, but since then the extensions have been small. 

485. Mr. Foy : I only ask whether the extension of the bimd system would have 
the result, at the end of the season, that you attribute purely to the conversion 
of canals. 

486. Mr. Trench : It would have the efiect of raising the maximum flood. 

487. Mr. Foy : Would it shorten the falling river period at any particular 
gauge i 

488. Mr. Trench : The river comes against the bunds between 12' and 14'. Below 

that it will have no effect. ' ^ 

489. Mr. Foy : Large volumes of water used to be stored where the river spilled, 
and it drifted back to the river. 

490. Mr. Trench : The ground normally falls away from the bunds and if the 
bunds were not there, the floods would be dissipated. 

491. Sir Bernard Darley : I do not think it is necessary to labour any further 
the shortage of supply in the Sutlej river. I would do so only to show how such short- 
age has a bearing on ova supplies which we require for the Panjnad canal. The Baha- 
walpur State authorities have always feared that there would be this shortage 
which has occurred. At the time the Agreement was signed, the technical officers 
of the Bahawalpur State drew attention to this shortage which they said would 
occur, and they also advised the Durbar not to sign the Agreement because of that 
shortage. The President of the Coimcil of Eegency at the time of signing the Agree- 
ment, particularly pointed out in his letter of protest, that the Durbar had been 
compelled to sign the Agreement. He pointed out that in ten years, there would 
be BIX years of shortage during the rabi season. Again in the months of April and 
May he emphasized the shortage, and then throwing himself on the mercy of the 
Government of India he said : — 

492. ft gpeak plainly, the Council of Eegency is doubtful about the sufiiciency 

of water supplies the crucial point on which the utihty of the whole 
scheme turns. As regards supplies we leave the final finding to the 
benign Government with the request that they wiU, as the protector 
of the Bahawalpur State, make sure upon this very serious point 
and if satisfied, would pass final orders regarding the scheme.” 


(W) Not printed. 



41 


493* The result has come almost as foretold, but somewhat worse. I have before 
me, the figures which are in Statement 0 of the Bikaner case. During the past ten 
years during the rabi sowing period, the average discharge of the river at Ferozepur, 
has been below the average assumed in the Project during six years. As I have 
said, during the past ten' years, there have been six years in which the average dis- 
oharge during the sowing period was less than 6,500 the basis on which the canals 
have been designed. In the year 1934 from the 16th. October to 31st. December 
the average discharge was only 4,920 cusecs, to which even if you add regeneration 
water it only gives 5,540 cusecs. 

494. I think that every member of the Committee will agree that your average 
during the so^ving period should be much higher than your average for the whole 
season and that, if you take an average of 6,500 your average during the sowing 
period should be something in the order of 7,500 and in your maturing period some- 
thing in the order of 5,500. These two taken together would work out to an average 
of 6,500. If you will read the discharges in Statement C, you will see in how few 
years there is anything like an average of 7,500. There may be one year out of 
ten in which there is this average. It is no use having a large average during the 
maturing period and vice versa. If you have a very high average during your 
sowing period it is no use having a very small supply during your maturing period. 
The river appears to be a very jumpy one and therefore my contention is that the 
average on which the canals have been designed is much too high. I now men- 
tion this because it reflects on the discharges which we can draw off at the Panjnad 
which are tied to these discharges. All this refers to rabi. 

495. I pass on to the kharif discharges. I do not know whether it is necessary to 
mention these because every one adimts that they are much less than the discharges 
on which the channels were designed in the early portion of the kharif and there has 
Keen considerable trouble in at least two of the past four years since we brought the 
full scheme into operation on the Sutlej. If I remember rightly, during May in 
1932, the Bahawalpur canals received an average supply of something between 800 
and 900 cusecs. Even at the present stage of development, taking non-perennial 
plus perennial, the canals should draw off about a maximum of 11,000 cusecs. I 
do not think it is necessary to labour further the short supply during the early kharif 
season. If the Panjnad canal supplies are made dependent on those drawn off by 
the British canals in the Gharra reach of the Sutlej, then the Panjnad canal supplies 
will be restricted to an extent never intended when the Agreement was signed. 

496. At this stage Mr. Nicholson questioned Sir Bernard Darley^s statement, 

497. The Council of Regency pointed out at the time of the signing of the Agree- 
ment that the supplies would be deficient for the area for which the canals were 
designed. I am quite convinced that had Sir John Benton and the Council of 
Regency known the straits to which we would be reduced in the months of April, 
May and June for many years now, the Agreement would never have been signed. 

498. To revert to the Panjnad canal — ^to tie it to these supplies would almost ruin 
the coimtry which in the upper reaches at least, is now very fairly developed because 
of the most eflBcient inundation system of canals which existed for a large number 
of years. It is for this reason, therefore, that Bahawalpur complained to the 
Punjab that a revision should be made in connection with the supplies of the Panjnad 
canals. All I have got to say is that, if the supplies of the Panjnad canals have 
to be tied down to those which they can draw-off by the Agreement, those supplies 
would be totally inadequate, and tins has been brought out very clearly in state- 
ments I-A and I-B which are attached to the Bahawalpur brief, which show the 
discharges which the canals could have drawn off during the rabi and kharif 
seasons respectively during the past 5 years. I have nothing further to say except 
that these supplies are totally inadequate. 

499. Chairman : Can you give your opinion regarding those hydrographs of Mr. 
Nicholson ? Do you accept them or not 1 

500. Sir Bernard Darley : I accept them. 

501. ^ Mr. Nicholson : As Sir Bernard Darley has referred fairly freely to the 
Project, I would like to refer bim again to section 126 of the proceedings of the 
meeting held at Delhi in December 1919 according to which the project was to be 
made as defined in Appendix B which made no mention of kharif supphes. There 
was no reliable data on which they could base the project in regord to the kharif 
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supplies. The question of supplies available for early kbarif crops more especially 
cotton, is dealt mtb in Appendix B, and Appendix L. W. (u) page 84 of the 1920 
Sutlej Valley Project. 

502. Sir Bernard Darley: I must apologize if I used the word “project”. Mr. 
Ives’ covering note to the Project deals in great detail with these supplies and this 
covering; note has been accepted as part of the project. The Inspector-General, 
when criticizing the project, used the figures given by the Chief Engineer in his 
covering letter, and the canals that were designed were based on the figures given 
in the covering note. 

503. Mr. Nicholson : The canals were designed according to the decision of the 
Committee to which I referred — ^paragraph 126 of the proceedings of the Delhi 
meeting held in December 1919. 

The project proper begins on page 1 of the Sutlej Valley Project 1920 Report^ 
Part I : General, and then on page 5, Part II : Technical. 

504“. Sir Bernard Darley : You consider that a project comprises only that 
portion of the officer’s report who is deputed to prepare the project. 

505. Mr. Nicholson : In accordance with the instructions laid down by the Com- 
mittee, the figures of discharges from 1899 for 10 day periods were collected, but as 
they were considered not reliable, they were not taken into consideration as they 
would lead to misimderstandings. 

506. Mr. Trench : Is it your point that you are prepared to jiistify the division 
of water according to the project, in view of the fact that there was lack of informa- 
tion. 

507. Mr. Nicholson ; The conditions of the Sidhnai canal are well Icnowu. Sir 
Thomas AVard said that we should have a canal which was not worse than the 
Sidhnai. There was no statement in the project as to what would be irrigated. 

508. Mr. Trench : There seems to be some prognostication as to what the result 
would be. 

509. Mr. Nicholson : It could not be worse than the Sidhnai. 

510. Sir Bernard Darley : It is worse than the Sidhnai in many years. 

511. Mr. Nicholson : In the Sidhnai in 1934 there was not a single drop till the 
middle of Jime. 

512. Regarding Sir Bernard Parley’s statement that the mean supply in the 
sowing period is low'', Annexure C of the Bikaner brief shows that the mean 
supply up to the 31st. December is 7,144 cusecs, which appears to be very 
close to the figure w'hich he stated is necessary. If the sowing period is taken up 
to the 24th. November then the average for the 15 years comes to 7,630. It is 
impossible to expect a river of this nature to run steady every year. And so far as 
the rabi supphes are concerned, there is no shortage on the average below that 
assumed in the project for rabi. 

BlS. If you will refer to the blue print already submitted showing the irrigation 

data of the Punjab w’'eir controlled canals other than the Sutlej Valley Project-— 
columns 2 and 3, I think you wIU get enlightening information regarding the condi- 
tions under which we work with complete contentment in the Punjab. The 
Sirhind Canal capacity is 9 000, the minimum discharge ever recorded utilized in 
that canrd is 2,818, and in 1932-33 it wus 3,200. The Upper Bari Doab Canal 
capacity is 6,250, minimum discharge ever recorded utilized is 1,273 and in 1932-33, 
1,700. OntheJhelum river, the capacity of the canals taking off therefrom the 
Upper Jhelum and the Lower Jhelum canals is 12,700 cusecs and the mimmum 
discharge recorded is 4,000, and in 1932-33 was 4,458 cusecs. In the canals taking 
off from the Chenab the total capacity is 24,700 ; the mi nimum discharge ever 
recorded has been 3,578, and during that particular year was 4,375. So, if Sir 
Bernard Darley w^ere compelled to irrigate from these canals, he wmuld find that the 
conditions were such that he would never contemplate any cormtryside would be 
happy. 

514, Mr. Trench : I would just like to put a question in a general form so^ as to get 
some information on what the Punjab point of view is. I should like to put it in this 


(35j Data given in Appendix U, (A.) 



’43 


Joim : '' Is it part of tlie Punjab brief that the anticipated supplier in the Sutlej 
•-River have been realised' to such an extent as not to vitiate the agreement arrived at 
‘in regard to their distribution ? ’’ 

515. Mr. Nicholson : Absolutely. 

516; Chairman : The question of distribution of available suppKes is nor under 
discussion, at the moment. 

517. . Mr. Trench : It is rather irrelevant, but I want to get at the general idea. 

518. The Chairman then adjourned the meeting till 9-00 on Monday 4th. March 
1935. 

519. The Committee met at 9-00 a.m. on Monday the 4th. March 1935. 

520- The first business of the Committee was to confirm the proceedings of Friday the 
1st. March, 1935. After certain errors of recording had been admitted, the record was 
corrected accordingly. Mr. Sladen then handed in a copy of confidential letter No. 
15 dated the 6th. September, 1906, from His Highness Mir Sir Faiz Mohamed Khan 
Talpur, G.C.I.E., Ruler of Khairpur State, to the address of the Political Agent, 
Khairpur State, referred to in Proc. No. 61. 

521. Mr. Sladen also defined " Bosi ’’ as folhivs : — 

Bosi is a crop which is sown with the aid of canal waters, but receives no 
further watering after sowing ' 

522. Chairman : To Mr. Nicholson. Will you Idndly explain the discrepancy 
noted in regard to the Palqpattan areas as referred to by Sir Bernard Barley at 
Proc. Nos. 141/2 on page 12? 

523. Mr. Nicholson : The figures quoted by Sir Bernard Barley would appear to 
represent the perennial colony area on the British Pakpattan' Canal. A reference to 
the latest Statistics of Irrigation Water Bistribution and Working of Bistributaries 
of the Canals in the Punjab for 1932-33 on page 73 show that for the Pakpattan 
Canal, the gross perennial area commanded is 1,001,777 acres of which 888,915 is 
culturable commanded area. These figures differ from those given by Sir Bernard 
Barley on which the allocation and distribution is based. The figures for the non- 
perennial portion of the Palq)attan Canal are — 

Gross area commanded . . 354:, 118 acres, 

and 

Culturable area commanded . . 335,917 acres. 

524. These figures, given in the irrigation statistics, represent the actual areas on 
which the water is allotted and used, as shown by individual distributaries. There 
has been great difficulty in reconciling the figures of areas in the Irrigation Bepart- 
ment records with those given in the Civil Bepartment records, which have differed 
for many years. 

525. A general discussion followed and the conclusion was reached that, due to difference 
in practice, the term " allottable area ’’ could not he sufficiently closely defined. The 
Chairman ruled that the point should not be pursued. 

526. The Chairman explained to the meeting that the draft issues had been modified 
and would be distributed in time for the meeting on Tuesday. 

527. Chairman : Let us continue from yesterday’s discussion. Mr. Poy will ex- 
plain his views. 

528. Mr. Foy : The Sutlej supplies in rabi and in kharif are shewn in 
Annexures A, B, C & B of the Bikaner brief. In my opinion the rabi supplies 

• based on averages are sufficient for the perennial culturable commanded areas of 
the project as a whole and on an average, reasonably well distributed between the 
sowing and the maturing periods. Sir Bernard Barley, when commenting yester- 
day on the supphes, pointed out that there are years of lean supply and, as far as I 
‘ could understand him, suggested that those supphes and not the average supplies 
- should be taken as the basis on which the project should be framed. 

629. I beg to differ from him. In my opinion, it is this over-insistence on occasional 
shortages which is the root cause of our difficulties In coming to an agreement on 
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the distribution of the Indus supplies. In America in all their big storage projects, 
it is recognized that no river flows with absolute regularity and in some of their 
projects which I have studied, the principle adopted has been to face one year of 
extreme shortage in ten years rather than incur the very large expense necessary , 
adequately to protect the area against one bad year. Minor shortages are faced 
and in general, with occasional modifications, the average supply is the basis of 
design. 

530. Reverting to the rabi supplies on the Sutlej it may be of interest to record what 
the Sutlej Valley Project Committee of Bahawalpur(®’) has to say on the subject. The 
relevant remarks are at paragraph 70 on page 23. The Author of the report first 
dealt •svdth the question of years of lean supply. He then goes on to say in para- 
graph 71, in connection with the rabi supplies, “ On the other hand there are some 
years of bumper supplies and if the Sadiqia and Bahawal canals were given their 
full share of the water under the agreement viz., 57% of that entering all canal heads 
on the Sutlej during those years, they would get far more than they require or would 
be good for the crops The paragraph then goes on to make certain assumptions 
as to the absorption allowance which it is not necessary to touch on at this stage. 
The final conclusion reads “ thus in normal years these two canals could draw off 
480 cusecs more than required for the reduced area now commanded and in years 
when the supply is above the normal, still more.” 480 cusecs presumably refers 
to 480 cusecs of mean supply. 

531. Coming to the early kharif supplies, I entirely agree with Sir Bernard Darley 
that the average supplies are inadequate for the areas and considerably below the 
data given at pages Ixxxii to Ixxxv of the Sutlej Valley Project Report 1920. It 
may be contended that the data were unreliable but I submit that it was on those 
data that the project was finally based. 

532. This is borne out by the conclusions at Appendix L, W. A. page 84, where for the 
purposes of examining what supplies are available for the early Icharif and what can 
be done mth the supplies, the year 1919 was taken as a year “ in which the river 
rose late ”. If you compare those figures for 1919 with the average figures for the 
early kharif period, based on the average of the last 15 years as given at Annexure A 
of the Bikaner brief you will see that this test year of 1919 is 21% above 
the average of the last 15 years during the relevant periods. Further the effects of 
the phenomenal absorption losses in the river between Ferozepur and Islam 
which amounted during April and May to about 20% of the Ferozepur supply were 
not appreciated. Moreover, at this time of the year variations from average are 
very marked and the lean years occur relatively frequently, so much so that they 
do require to be taken into consideration when investigating the adequacy of 
the river supplies. 

533. Chairman : Do you wish to say anything, Sir Bernard 1 


534. Sir Bernard Darley : Mr. Foy has pointed out that in the Sutlej Valley 
Committee’s Report it is stated that, in an average year there would be more water 
than is required for Bahawalpur and I entirely agree. But he did not point out 
that the Committee in paragraph 73 said — 

535. “ It roa)’^ be suggested that the percentage share of water for Bahawalpur 
Canals should be cut down because the area to be irrigated has been reduced, but 
this would be a fatal mistake. The area previously proposed was too large con- 
sidering the fluctuating nature of the supply available. There will be years when 
the shortage of water will be very serious even for the reduced area and to cut down 
the supply in such years would have disastrous effects on the new colony ”. 

536. In spite of all the argument so far, I still hold that the Sutlej river is one of 
such a fluctuating nature that we vdll have a very large number- of years when we , 
udll not have sufficient supplies for our canals. I carmot see how the river Sutlej 
can change suddenly on the 1st. April. 


Mr. Foy : It is not the river that changes as is evidenced by the discharges, 
but it is the demand on the river that changes on the 1st. of April, which alters the 
whole complexion of the case. The demand is suddenly increased from 13,000 
msecs of full capacity or 6,500 cusecs of mean discharge to a figure which is in the 
neighbourhood of 29,411 cusecs perennial and non-perennial at share supplies. 


(SI) Report of thoSuUajVcOloy Project Enquity Committoo, Bahawalpur, 19S2. 
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538, 


Sir Bernard Barley : I thiiik Mr.^Foy knows well that in these periods we 
have not sufficient water in a very large number of years — ^not even for perennial 
canals during April and May. 


539. Mr. Foy : Prior to the 1st. April the demand is for 6,500 cusecs of mean supply 
and from the 1st. April it is more. 

540. Sir Bernard Barley ; I entirely agree with Mr. Foy that during the months 
of April, May and part of June there are exceptional shortages in the Sutlej River. 

541. Mr. Nicholson : I agree with what has been said by the previous speakers 
that the supply in the Sutlej in the early kharif is not all that might be desired, 
but the project was specifically prepared to utilize the waters available to the best 
advantage. There had been a strong inclination previously in the Punjab to in- 
crease the kharif capacity of the canals in order to be able to utilize the enormous 
kharif suppbes during that season which passed away to the sea unutilized. 

542. When the Sutlej Valley Project was under discussion in Delhi in 1919 this 
matter was the subject of much discussion and it was decided that the perennial 
canals should be constructed to a capacity equal to twice the mean supply in the 
river which is accepted as 6,500 cusecs. For the inundation canal areas, the non- 
perennial canals were designed up to share capacity with the same capacity at head 
per 1,000 acres as the perennial canals : but, in order to take advantage of the high 
supphes available from June to September and compensate for the low supplies 
available till June, they were given a maximum capacity of 50% over share capacity. 

543. At the time, it was fully foreseen that, when the project came to be worked, the 
people V ould say that there was no water for the canals. Such a position has now 
arisen, but it may be pointed out that the resolution by Sir Michael Nethersole at 
the Delhi Conference of 1919, referred to principles previously laid down, on which 
the project had to be prepared and it was accepted on the information obtained, 
that there was ample water to grow maize, fodder crops and rice from June to Sep- 
tember. It was never anticipated that a canal system was being constructed which 
would be comparable to the Lower Chenab Canal or any of the other canal systems. 
The difficulties that have now arisen were fully foreseen by Sir Thomas Ward as 
may be seen from his note dated the 3rd. December 1919. In paragraph 2 he 
deals with the supplies available in the rabi: paragraph 3, supply available in the 
kharif and paragraph 4 rotational working in the kharif. I will venture to read out 
certain portions of paragraph 4. 

544. I think the conclusion that may be fairly drawn as the result of the investi- 

gations made by the Chief Engineer, Punjab, to which I have just referred is that a 
restriction of supply by rotational working will ensure greater efficiency throughout 
this vast irrigation system 

545. The rotational worldng on the existing perennial canals starts on a gradually 

falling river and usually ends in a slack demand when the cold weather rains arrive ; 
but the hydxographs of the Sutlej river shew that in the early kharif season the 
eixect of the cold weather rains in most years soon passes ofiE and the river remains 
low till the hot winds reach the snows and then the rise is very sudden to an ample 
supply 

546. If pointed that the Su !e* Valley Project was designed to utilize, in the 

best interests of all parties concerned, the supplies actualy available in the river. 
The average rabi discharge of 6,500 was definitely assumed as the basis on which to 
design a perennial canal system of 13,000 cusecs capacity with a capacity factor of 
0-5. The ^records of discharges in the past were insufficient to give any reliable 
data as regards supphes available in kharif, and in Sir Thomas Ward’s note dated 
3rd. December 1919 — which was his professional advice before the meetings at 
Delhi from the 10th. to 14th. December 1919 — in paragraph 4 the question of Idiarif 
supphes was dealt with, especially sub-paragraph 3. Appendix III shows the data 
on which he formed his opinion. This Appendix consists of a consohdated state- 
ment of discharges actually observed, of which records were^ available 


( 38 ) Note, dated the 3rd. December 1919, by ]Mr. T. R. J. Ward, C.I.E., M.V.O., Inspector-General of 
Irrigation in India, on the intensities, kbarif to rabi ratios, duties, full supply and capacity factors, and gross 
commanded areas, to be adopted in modifying the Sutlej Valley Project, 1917, to be known as the I^'jocta on, 
the Ghaira reach of the Sutlej River, 1919, and the Panjnad and Haveh Weir Projects, 1919 . 
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547. noticed that in sub-paragraph 3 he raises the question of perennial 
channels continuing to be given a preferential share of the river after the commence- 
ment of kharif. But at the general meetings which followed, it was decided by all 
parties to adhere to a clear change of distribution at the commencement of the 
kharif crop. The project was submitted to the Government of India in September 
1920, and was forwarded to the Secretary of State by the Government of India in 
March 1921, and it was when dealing with this project that Sir Thomas AVard in his 
note dated the 10th. December 1920 (^®) advised the i ni tiation of daily discharges 
at several sites in the Punjab, so as to avoid the difficulties which had been experi- 
enced in the preparation of this project regarding actual supplies available, arising 
again in connection with any other question of distribution of water. This note was 
sent down by the Government of India to the Punjab under cover of letter 
No. 141 of 10th. January 1921. I t hink this clearly puts forward the situation as 
regards supplies for this project. 

548. Without wishing to press the matter I take the opportunity of drawing the 
attention of this Committee to paragraph 5 of sub-paragraph 2 o’f his note. 

549. In Appendix III referred to, it will be seen that in 1919 the discharge in 
April was as low as 3,969 and in May it was as low as 4,081. 

550. On the subject of inundation canals it may be stated that on the completion of 
the Haveli Project the only systems left will be those of Muzaffargarh and Dera 
Ghazi Khan District from the Indus, and it is not contemplated that any adverse 
effects will be produced on them by withdrawals upstream from the Indus. 

551. As regards the subject of regeneration, I have on a previous occasion, pointed 
out the nature of the rise of the sub-soil water table on the cross section of the 
Punjab, and how this increase of sub-soil water table will tend to increase the per- 
colation back into the rivers. Unfortunately we have no reliable data available at 
the moment to show whether the original regeneration s increasing or not ; but 
there is ample information to show that the regeneration on the Jhelum and the 
Chenab below Rasul and Khanld down to the Panjnad is far beyond what was anti- 
cipated. The Pimjab does not make any definite claim that this water is its own 
water, and therefore not a subject of sharing with other parties as it might do if it 
took up a meticulous attitude. The completion of the Haveli Project which will 
introduce more irrigation on the right and left sides of the river above the junction 
of the Ravi will probably increase the percolation inflow in this reach of the river. 

552. The construction of the Thai Canal, should it ever take place, as a perennial 
canal, and not as a semi-perennial canal at the best, as has been suggested, would 
further tend to increase the percolation in-flow into the Indus and into the Jhelum. 
The mam line of tliis canal from Kalabagh to Kundian running alongside the Indus 
at a liigh level would be such that percolation losses on the main line would have to 
return into the main river. 

553. The irrigation in the Doab between the Indus and the Jhelum will cause a rise 
of sub-soil water table which would tend to drain into the Jhelum. The Jhelum 
has a much flatter slope than the Indus and there is a tendency for the Indus water 
to pass over to the Jhelmn mderground. 

554. One of the rhain benefits to be obtained from the construction of the Haveli 
Project, is that it ■would be mmecessary for water to be passed below BaUold to 
the Sidlmai headworks for some six months of the year. In this reach of the river, 
as may be seen from the sub-soil water contours in the plan accompanying the 
Haveli Project of 1932, there is a definite loss of water, which would be saved. This 
is the one river in which tliis consistent loss is marked. On the Sutlej, there is the 
point wliich it is difficult to locate, but wliich varies from year to year, where the 
•conditions of regeneration change from positive to negative. In course of time this 
jioiut will advance down the river, but at what rate, it is at present impracticable to 
■estimate. 

555. Trench : Mr. Nicholson said at the beginning of his statement that the 
construction of the Thai Project W 9 uld increase the regeneration of the river. To 

• ilfr. Nicholson. You are not prepared to make a definite statement ? 


(39) AppondixXXI. 

(*0) Vide Proo* 546 and footnote No. 38 on pa^o 45. 
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556. Mr. Nicholson : I am quite prepared. 

557. Mr. Trench : It may be of interest to the Committee to learn, in regard to 
this regeneration, that there was a very rigid statistical investigation of the re- 
generation between Mithanl^ot and Suldte by llr. Wilsdon some years ago. To 
arrive at the correlation between the discharges and regeneration, he had to introduce 
a large number of factors — cannot remember now what all of them were — but 
I t hink they included the rainfall in a diminishing ratio over the previous sixty days. 
He said in his report that although he produced a correlation from his figures, he 
did not therefore claim that the two phenomena, that is to say, regeneration and 
the data that he used, had necessarily any connection with each other. I mention 
that because it shows how difficult it is to convert any general idea that regenera- 
tion will increase into a definite quantitative statement. 

558. What it will be at the present moment in regard to the reaches between Sukkur 

and Kotri, I am not prepared to state. Our regeneration may not have been de- 

finitely increased by the reduction in the cold weather discharge of the Indus in 
that reach. I do not wish to put it more strongly than that because I have not got 
figures just now in tabular form, but in that reach it can only be a phenomenon 
which is true of a comparatively limited number of months — ^I thinlc it is practically 
January and February. I mentioned, when we began to deal with this subject, 
that regeneration at Kotri and Sukloir was of no use for irrigation purposes. That 
does not apply to the reaches above. 

559. Sir Bernard Darley : The Indus is a very different thing to what Mr. 
Nicholson is talking about. 

560. Mr. Nicholson : I do not claim to know what happens below Mithankot. 

561. Chairman : IMx. Oram, do you wish to say anything on No. 5 regarding re- 

generation ? 

562. Mr. Oram : I wish to point out that the Paharpur remodelling and extension 
will probably increase regeneration. The Paharpur canal remodelling scheme is 
likely to help, not only as a water economy scheme by using considerably less water 
than the existing sanctioned capacity but since the proposed extension is not to be 
further than 6 miles from the river, and from 26 to 60 feet, above the river level, 
there is Iffiely to be an appreciable return back to the river. The slope from the 
canal back to the river averages about 1 in 400. The area to be irrigated includes 
Pod-i-Koi, or flood irrigated areas, and one of the ideas behind this remodelling and 
extension of the Paharpur canal is to compete with, and replace, this by canal 
irrigation. If this can be done it will ease the way for a measure of flood conserva- 
tion. 

563. Floods, from the Western Waziristan Hills, flow across the Dera Ismail Khan 
plain, and into the Indus during July and August when they are not wanted. If 
these can be conserved by terracing on a large scale, behind the canal zone, this 
should lead to an addition in the perenrdal flow in the Indus, as well as some re- 
duction of flood peaks in July and August in that river. 

564. Withdrawals from the Indus and tributaries north of Kalabagh, probably have 
little effect on discharges at Kalabagh since there is an appreciable return to the 

.Kabul river and the Indus, now evidenced by discharges from drains. There is 
little area on which any further withdrawals can be used. Any such will probably 
be lift irrigation to the extent of a few hundred cusecs, in the Peshawar district, and 
possibly small gravity schemes, also of a few hundred cusecs or less, in the Hazara 
district, on the left bank of the Indus. 

565. If it is agreed that such can have no appreciable effect on the supplies available 
at Kalabagh, it is suggested that it would be unnecessary in future to refer any such 
proposals to the representatives of other interests on the Indus and its tributaries. 

566. Mr. Nicholson : I am not directly concerned as there is more than sufficient 
water in the Indus for the Punjab. The party that would feel any such action in 
the North-West Frontier Province would be Sind. 

567. Chairman : ^^Tien the North-West Frontier Province wish to construct any 
new scheme, do they address the Punjab Government or not ? 
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568. Mr. Oram : Both the Punjab and Bombay Governments. Borubay havn 
given us an imqualified agreement for the only scheme of any appreciable size which’ . 
we propose, winch would reduce rather than increase withdrawal. It is all a matter 
of what effect anytliing further we can do, vdll have on supplies at Kalabagh. 

569. Mr. Nicholson : My point is that an}i;hing they do is so small that we should 
not get excited about it. 

570. Mr. Trench : I do notthinlc the principle is justifiable of any riverain autho- 
rity extracting water, without the consent of those who have demands lower doum. 

571. Mr. Nicholson : However small ? 

572. Mr. Trench : Yes. I received a request the other day for 2 cusecs, which 
was of com’.=ie reducing it to an absurdity. This question may arise again on issue 
xo. J 0. If the Committee express the \aew that it will be ad^dsable to have an in- 
dependent water control officer, then I thinlc it would imdoubtedly be useful for 
any fiuther extractions to be submitted to lum, or tlirough him, to the Governments 
concerned. As the North-West Frontier Province is small, demands are probably 
small and they are not likely to cause embarrassment, and T thinlr it uill probably be 
a simple matter for them to get the approA*al of the other authorities concerned. 

573. Chairman ; There would not be many cases as far as the North-West Frontier 
ProWnce is concerned. 

574. Mr. Trench : The smallness of the problem makes it easier. 

575. Mr. Oram ; A thousand cusecs would cover the lot. 

576. Chairman : Gentlemen, I tliink on issue no. 5 we have discussed available 
supplies, immdation canals and regeneration, and the only question now on which 
we have to amve at some conclusion is regarding the available supply of water at 
certain strategic points. Mr. Nicholson has very Idndly promised by to-morrow 
to produce hydrographs(^^) showing the discharges for a period of about 12 years, 
the supplies at Haveli and certain other sites and I suggest that we postpone our 
final conclusions on issue no. 5 until tomorrow. Do you agree ? 

577. All agreed. 

578. Chairman : I tliinlf we ought to revert to issue no. 4 regarding the definitions 
of gross commanded and cultiuable commanded areas — the second part of issue 
NO. 4. Should available discharges be di\dded on the basis of gross area or cultur- 
able irrigable area ? Do we require to discuss that or not ? 

579. Sir Bernard Darley ; If the culturable area is known and has been cal- 
culated on the same basis, then it is obviously better to divide the water on the 
basis of culturable commanded area. 

680. Mr. Nichollson : In similarly situated tracts the culturable commanded 
area would be a more reasonable basis. 

581. Mr. Foy ; I think the culturable commanded area should be adopted. 

582. Mr. Oram : Culturable irrigable commanded areas. 

583. Mr. Sladen : I agree with Mr. Trench’s definition of the gross area. But 
actually I find that in the gross irrigable area, I have excluded all land appropriated 
for anj^ purpose such as villages, roads, canals, and graveyards and the only differ- 
ence between gross irrigable area and culturable irrigable area, is that the latter 
comprises the culturable area from the point of mew of the soil and only the un- 
culturable land is excluded. My gross area would be bigger than the figures I have 
given in the statement of areas under command of state canals. 

584. Chairman : That finishes issue no. 4. We come to issue no. 6. At this 
stage the Committee ivill examine the general principle — “ Should existing canals 
take precedence over future projects in considering the division of surplus waters 
found available 1” 

685. Mr. Trench : I suggest this as a general principle, and I am hopeful that a 
general agreement will be reached if it is stated more precisely. The idea in my 
mind was that water requirements which would make an existing scheme produc- 
tive should have preference to water supply to be hypothecated to a new scheme. 
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586. I would not, for instance, venture to state ttat a canal scheme which is already 
paying, say 10% or 15%, should have preference over any new scheme, but if you 
get a scheme which is approaching, or has not arrived at, a productive stage due to 
lack of water supply, then I consider that such scheme should have preference over 
any proposal. .Although I state in those general terms, that is the limit to 
which I would go. That was really my intention. Some basic line must be 
adopted and I should lay down that basic line as the return on capital which makes 
the scheme productive in the technical sense. Beyond that I consider that the 
principle is so obvious as hardly to require explanation. 

587. Chairman : Some of the Pimjab Canals pay 25%. Would you recommend 
that their supply should be reduced ? 

588. Mr. Trench : No. If it is a question of giving such a scheme greater supply 
in order to get a greater productivity from it, then I would not justify that against 
a new project, because it is not such a good economic proposition, but if it is paying 
4% or 5%, due, not to bad land but to the fact that there was a limited supply of 
water, then I should say that normally it should have preference over any other. 

589. Mr. Nicholson : Mr. Trench’s proposition seems rather to shatter the foun- 
dation of the economic structure. So far action has always been taken as in para- 
graph 5 of the Secretary of State’s despatch No. 76 of the 30th. September 1870: — 

590. “ The just and hberal view that you have taken, with reference to the benefit 
to be derived from the Canal works by Native States is undoubtedly correct in 
principle. The scheme will be the best that can be devised irrespective of terri- 
torial boundaries, as was strongly urged by the late Colonel Dyas ; and the Patiala 
State, while receiving a supply of water in proportion to the area of its land within 
the influence of the canal, will be expected to pay a fair proportion of the cost. 
There seems to be every reason to believe that suitable arrangements will be made 
with the Patiala and other minor Native States which will share in the benefit 
oi G3i,nal, and that your negotiations ivill be brought to a satisfactory conclusion.”- 

591. I 9,lso refer you to Colonel Dyas’ views after page 68 at Appendix II, the note 
dated 15th. August 1919 by Mr. H. W. M. Ives on the further representation of 
Bahawalpur State. 

“ In fine, I am of opinion that Captain Crofton’s Project for the irrigation of 
Patiala can scarcely be improved upon, but I also think that it would probably 
be worthwhile to ascertain whether a less expensive canal could not be made from 
the Sutlej Eiver for the irrigation of British territory.” 

“ Looking as an Engineer, merely at the question of the employment for irriga- 
tion of the water of any river, and assuming that no special reasons exist for irrigat- 
ing any particular tract, I am of opinion that the best fine for a canal is that from 
which the largest extent of country can be irrigated at the smallest cost irrespective 
of the name or nature of the existing Government of the country in question.” 

“ If a larger extent of Patiala than of British territory can be irrigated from the 
Sutlej with the same quantity of water at a smaller cost, it would appear to me 
that the Sutlej was intended for the irrigation of Patiala and I would run the canal 
accordingly.” 

“ Governments are always liable to change, but a properly-made canal will endure 
for centuries, if not for all time, and every Government is equally interested in its 
maintenance.” 

592. AVhen the question of return on capital is considered as a basis for comparison 
of claims to water, many difficulties loom large on the horizon. For instance, 
because one party levies less water rates, are they entitled to more water ?_ If any 
other party desires to undertake the construction of a protective work in order to 
save the tract from deterioration ; in this case there will be no financial return 
whatsoever, therefore the protective work would have no standing as against 
another, one which was a productive work. I feel that if the financial return be 
taken into consideration, that Sind should levy water rates on the same scale as 
the Punjab . If that were done, I think they would find that their financial aspect 
would become more rosy than they have ever contemplated. 

593. Sir Bernard Darley : In my opinion if an existing canal has not received 
sufficient supply efficiently to irrigate the area for which it was designed, then 
I would give it preference over any other area . Thereafter I do not see why it shov Id 
take any preference over a new canal. 
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694. wir. Foy : I agree entirely \ntli Sir Bernard Barley, but tbe only difficulty is 
the criterion of efficiency. 

595. Sladen : I tbink tbe criterion is difficult. j\Ir. Nicholson quoted a certain 
letter.(^*) I tbink tbe letter started u'itb “ tbe best system that can be devised” 
and so on. Tbe question is, wbat is tbe best system ? Sir. Trencb thinks it is 
tbe one Tvbicb gives tbe best financial return. Sir. Nicholson gives another explana- 
tion, be is not very expbcit. 

596. Sir. Oram : Existing schemes should have preference up to a water allowance 
sufficient for tbe culturable irrigable area. After that it should not be necessary 
to consider existing schemes for water distribution of any available supplies. In 
cases where more than one party is interested in tbe water yield of any catchment, 
tbe water allowance should be either a common water allowance or allowance 
granted to particular areas as agreed to by all parties interested. 

597. Mr* Nicholson : I tbink Mr. Oram’s vieAV is quite sound fimdamentally. 

598. Mr. Sladen : I tbinlc it is important to consider commitments abeady exist- 
ing and not merely tbe financial aspect of one scheme as against another and in this 
respect I want to support Mr. Trencb. If you compare schemes on a financia' basis 
with due reference to tbe situation as it exists at tbe moment of consideration, then 
Mr. Nicholson’s and my case are more or less tbe same. I tbink that efficient 
distribution of water brings the best financial results. 

599. This concluded ihe discussion on issue no. 6. 

600. Chairman ; I will now ask Sir Bernard to open tbe discussion on issue ko. 7 — 

adequacy of available supplies. 

601. Sir Bernard Darley : As far as tbe Sutlej is concerned I tbinlc we have said 
all that is necessaiy about the adequacy of tbe supplies, blay I suggest that 
Mr. Foy make his observations first ? 

602. Mr. Foy : I wish to confine my attention to tbe adequacy of supplies in tbe 
Sutlej Eiver. Tbe views I put forward this morning were : — 

(fl) that flnn'ng tbe rabi tbe supplies in tbe Sutlej were adequate for tbe 
actual culturable commanded area available as a whole, and 
(b) that tbe suppbes during tbe kbarif sowing period were inadequate for our 
requirements. 

603. Taldng (6) first. I consider that tbe only correct and final solution for tbe 
shortage of early Idiarif supplies is by means of a storage project to eke out those 
supplies and I consider that this should be taken in band at once. Until such time 
as a storage project could mature, it will be necessary to safeguard tbe existence of 
tbe perennial colony canals on tbe Sutlej by giving them a prior claim to water supply 
until tbe discharge in the river rises above a certain figure, which of course must be 
determined. 

604. The actual concrete proposal is put forward in paragraphs 32 and 33 of tbe 
Bikaner brief, and is identically on tbe same lines as tbe suggestion which was made 
by Sir Thomas Ward when considering tbe initial project of 1920. Tbe suggestion 
is contained in sub-paragraph (m) at page 2 of bis note dated tbe 3rd. December 
1919 wliicb is printed up in tbe volume referred to by Mr. Nicholson this morning. 

605. Toy then read ihe relevant paragraphs. 

606. Mr. Foy {continuing) : Examining tbe full authorized discharge of tbe project 
which then was 11,074 cusecs capacity, I suggest tbe figure of 5,500 cusecs mean 
discbaigc with a capacity factor of 0- 5. As the non-perennial canals have already 
been constructed and considerable capital has been sunlc in them and as tbe river 
conditions are so bad that tbe figure of 5,500 relating to tbe canals which utibzed 
these non-perennials Avould remain closed in many years, the requirements Avbicb 
have been asked for have been loivered to one-third tbe distributary bead capacity 
plus half tbe absorption required in tbe main fine as being an absolute minimum. 

*607. Reverting to tbe rabi supplies ! MTiile the river as a ivbole is adequate for tbe 
'culturable commanded area available on tbe project, this culturable commanded 
area is now admitted to be owned by tbe different parties to tbe project, in very 
different ratios to the gross areas on which their shares of the river were fixed with 
tbe result that one party is suffering shortage while tbe other has some excess. To 
obviate these difficulties I suggest that some modification of the percentage shares in 
which tbe river discharge is divided during rabi is advisable. 


(“) Fw. 680 and 590. 
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608. Chairman : Do you wish to make any definite statement about the pro- 
posals ? 

609. Mr.Foy ; I would like to postpone it to a later stage of the discussions. 

610. Chairman : Let us hear what Sir Bernard has to say about issue no. 7. 

611. Sir Bernard Darley : As regards the supplies in the rabi season, I do not 
wish to add anything to what has been already said. As regards the kharif sup- 
plies, I associate myself entirely with what Mr. Foy has said. With regard to the 
quantity of water also, I associate myself with his proposal for the re-distribution 
of the water at that time of year. It is in effect more or less what we have been 
doing unofficially during the past two years. 

612. Unfortunately, Ao do anything like this unofficially means inequitable treatment 
at times and during the past year in order to give supphes to Bikaner, the Bahawal- 
pur perennial canals suffered For instance, in the case which I have already 
quoted, from the 20th. April to the 20th. May last year, one branch of the Bikaner 
canal received 8 days’ full running whereas the other branch had 10 days. On the 
other hand, Bahawalpur had received only 5^ days’ full running for its perennial 
channels. I would welcome therefore any suggestion which would mean that the 
Bahawalpur perennial canals — ^in fact all the perennial canals — -would be treated 
alike, and I think that Mr. Foy has found a solution. 

613. I disagree vdth the figures on which he bases the discharge at which he would 
begin to open the non-perennial canals. If this is accepted in principle the figures 
will have to be worked out later when we come to consider a more equitable distri- 
bution of the water. 

614. I notice that on the agenda, we are asked to give the dates when we open our 
non-perennial canals. I happen to have the gauge books for 1933 and 1934. 
1933 was a good year and we opened the Fordwah canal on the 16th. April. 1934 
was a bad year and that canal was opened for the first time on the 21st. May. The 
non-perennial branch of the Bahawal canal was opened in 1933 on the 18th. April 
and in 1934 was not opened until the 15th. June. These are as far as the Sutlej is 
concerned. 

615. Turning to the Panjnad, Annexures C and D attached to the Bahawalpur 
BRIEF will show what the state of affairs would have been during the past 5 years 
had the Panjnad canal been treated as it could have been treated imder the Agree- 
ment, both during the rabi season and the kharif season. During the rabi season, 
in good years the supply would have been reasonable, but 1931-32 was a bad year 
and again in 1933-34 just as on the Sutlej and in those years the perennial section 
of the Panjnad canal would have suffered very severely. 

616. During the khariE season it would have been in exactly the same state as the 
canals taking off the Sutlej during the early kharif. We could not have opened the 
non-perennial channels last year, until some time in May or June just as the 
Fordwah canal and the non-perennial branch of the Bahawal canal were not opened 
until the dates already mentioned. This would have had an adverse effect on our 
cotton' area which is expanding at a very great rate on the Panjnad canal because 
the country is particularly suited to the cultivation of American cotton. I have 
already given in the BRIEF, the rate of expansion of cotton simply because, due to 
the kindness and consideration of the Punjab and Bombay Governments we bav/' 
not been restricted so far. — 

Cotton area in 1932 . . . . . . . . . . 23 000 

Cotton area in 1933 . . . . . . . . . . 48,800 

Cotton area in 1934 . . . . . . . . . 86 700 

617. With the rise in the price of cotton, people this year, are preparing to extend 
the cultivation still further. We trust that the Committee will recommend some- 
thing which will enable us to carry on the good work and make this one as a pajing 
section of the Bahawalpur canals. To enable this to be done, as I stressed yester- 
day, I would ask for the concession which the Bombay and the Punjab Governments 
(Chief Engineer, Punjab) have permitted for the last two years, namely, that the 
canal shoSd be allowed to remain open from the 16th. October to the 31st. October 
on the condition that it is not opened until the 15th. of April. 

618. It would help us enormously because cotton appears just as in Sind, to be sown 
very late in this area and pickings go on right to the end of January. Therefore a 
watering in October appears to be essential. If cotton is given this vafccring, it 
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interferes witli the -vratering Tvhich is so essential for keeping up a rabi area. There- 
fore! the two seasons overlap. If it were possible to keep the Panjnad canal open 
until the end of October, we would be able then, to give the necessary waterings 
to enable the people to sow their rabi. 

619. Mr. Trench : I should lilce to make my remarks on a rather different aspect 
of ihe case. Our jjosition in regard to the inundation canals has been for the last 2 
or 3 years a very serious one. I was reading in the paper that under the Karachi 
canals area during the last three years, remissions have been made up to half 
the total assessment. That was not all due to lack of water — some of the special 
remissions were due to collapse of prices but by no means all. 

620. We are perfectly aware in Sind that anj’- deficiency under present conditions in 
the kharif in the inundation canals, is a matter with which we have to content our- 
selves because the Government of Bombay have been a party to the withdrawals 
which have already taken place. ^Wiat 'will happen to these canals if further with- 
drawals take place within the kharif periods (which T may say vary with the canals, 
in some of the big canals it begins from the 15th. hlay and in medium sized canals 
from the 1 st. June), is a matter for further consideration. 

621. The second critical period is between the middle and end of September. Now 
these two periods are inter-related to a certain extent because if we do not get an 
early river it can be compensated for by a good late river and a' good early river will 
reduci! the demands for late waterings, but before the 30th. September we must be 
able to get water to mature rice crops. 

622. 1 have taken out a statement(^^) showing what the fall in the Kotri gauge would 
be for a specific reduction in discharge. I have taken the discharge of 10,000 
cusecs and withui that amount and close about it the reduction would be propor- 
tional for other discharges because the hydrographs are nearly straight for short 
lengths. If there is a loss of 10,000 cusecs when the river is low, say 4' at the Kotri 
gauge, that makes a difference in the level of 2 '3'. At a height of 6' a loss of 

10.000 cusecs makes a difference of about 1-9'. To work this out I have taken 

5.000 cusecs on each side of the gauge reading. When you get to a gauge of 20' at 
Kotri the loss of 10,000 cusecs makes a difference of 0-2 in gauge. 

623. The average gauge reading for the last 10 3 ^ears of the Kotri gauge on the 1st. 
June was about ll V. You can take it at 12' and at 12' the 10,000 cusecs reduction 
will make a difference of 0*7' in level. The graphs which I have here, shoAV that 
a reduction of lc\"el of 0-7 in gauge will cause the same gauge readings to occur 
roughly 5 or 6 da^'^s later. 

624. Again at 16' on the Kotri gauge the reduction is 0-5 and that wiU make a 
difference of 5 days. Later on, when it gets up higher, a difference of 0*2 will 
probably not make a difference of more than 1 or 2 days. Similarly on the falling 
river at 16' — 17' a gauge of 0-5 will make a difference of about 4 days. These may 
seem very small differences to those who are not used to inundation canals, 
but as a matter of fact they are of vital importance in every year except in 
an exceptional good year. This year when the river fell away early — ^as every- 
body Imows — the effect on the Fuleli canal was such that one more watering 
would have saved a large part of the rice crop. The loss of 5 or 6 days at that 
period would be a very great hardship to the cultivators. 

625. I mention this to show how very vital these small number of days are, in 
regard to the inundation canals. I have not got a summation of the claims of water 
on each day, but when that comes to be worked out it will be easier to evaluate what 
the exact effect on the level of the river would be from the point of view of the 
inundation canals. 

626. The question of the date on which the inundation canals are open and closed : 
from the Indus Eiver Commission Reports October 1931, it will be found that, 
except for the Eastern Nara which is in fact perennial, there were no inundation 
canals open above Suldoir before the end of May with the exception of 2 canals in 
the Bahawalpur State. I am talking of Sind canals. In general the larger canals 
begin to open, and 2 of them are opened, on the 1st. of June, one with a very small 
diseliarge of 200— 300 cusecs and another opened with 700 cusecs. The opening of 
the various canals progressed steadily until the last one, a small canal, was opened 
on the 24th. Jime. 


Not printed. 
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627. Between Suldoir and Kotri the question of inundation canals does not arise. 
Below Kotri, there is the Hasanalli canal which was opened in May with a small 
discharge and there is the Baghar canal which actually did not have much discharge 
before June. The other canals were opened in succession until you come to the 

' smallest canals which did not open until the 29th. June. We may say that the 
inundation canals in Sind do not open before the 1st. of June. 

628. One canal, the existing conditions have hit particularly hard, is the Fuleli canal* 
It used to be practically perennial and it is not now perennial. It is not a modern canal 
but an old one. The whole of the existing system of cultivation has been upset on 
that canal by the postponement of water supply till June. This has abeady caused 
grave dissatisfaction. As I said before, the conditions which have already arisen 
are the concern of the Bombay Government and we carmot alter them. But it 
is of the greatest concern to the Bombay Government to see that any action in the 
higher reaches of the river does not make the position which is now bad, worse. 

629. As regards the days of closure, we have had, out of 3 successive years, 2 years in 
which the water supply at the end of the year has failed, i.e., years 1932 and 1934. 
1933 was a good year as regards the ordinary inundation. In 1931, according to the 
records which I have here a certain number of canals ceased flowing in the middle 
of September. The Desert Canal was a large canal which continued to flow, but 
with the exception of four canals they all ceased to flow by the middle of October. 
Generally speaking, if we have an adequate early water supply in the inundation 
canals, it is not essential to have the supply after the 15th. October. 

630. The tables of the Indus River Commission 1931 ivere referred to by Mr, Trench 
for the figures given above, 

631. Mr. Sladen : With regard to Khairpur, the available canal supplies are in- 
adequate because the authorized supplies are inadequate. The supplies are for 9 
months, April to December. They are inadequate, not because there is a shortage 
in the river but because Bombay did not allow us a full share of the benefits of the 
Barrage. I may say that ever since the barrage was built, the Bombay Govern- 
ment have allowed us a provisional supply of water in the three months of January, 
February and March. No attempt has been made by the Bombay Government to 
explain or justify the change in the two schemes of 1909 and 1919. 

632. According to the 1909 scheme, we had a rabi supply. I am convinced that 
the Khairpur demands vis-a-vis Bombay are very reasonable. If you consider 
dispassionately how the Khairpur Durbar had been treated by the Bombay 
Government, I think you will agree that it was unfair treatment. The British 
canals have been taken through the middle of the State and yet the State is not 
given a full share of the benefits of the barrage. This in itself is a good reason why 
the Bombay Government should give Khairpur special treatment. But instead 
of this, the Bombay Government said that they would give such supplies as they 
thought proper and adequate. So far we have no agreement at all with the 
Bombay Government. AVhat we want now is merely a supply of 2,000 cusecs 
during the maturing of the rabi crop. 

633. Chairman : Is that the mean or the maximum ? 

634. Mr. Sladen : -Mean, on the basis of those three months. That 2,000 cusecs 
asked for is less than 10% of the Sulrkur Barrage authorized discharges which vary 
from 23,000 to 24,000 during that period. Giving us that supply should not 
seriously affect the Barrage scheme as a whole. However, we do not insist that we 
should be given 2,000 cusecs from the allotment of the Bombay Government. We 
are willing to allow Bombay Government, to try and get the authorized supply 
increased by 2,000 cusecs and take our share in that increased authorized discharge. 
We are also willing to reduce our present authorized discharge in certain months — 
in April and May and November and December if we are given rabi mean supply of 
2,000 cusecs during January to March. During the last three years we have had 
a discharge of 2,000 cusecs during the above three rabi months, and the supplies 
have proved perfectly satisfactory. We have found that there has been sufficient 
water for us as well as for the Sukkur Barrage Project. 

635. With regard to the rest of our case before this Committee, if more withdrawals 
are allowed higher up, I think Mr. Trench has shown that there is a grave danger 
to supplies at Sukkur in the precarious months of February and March. But relying 
on our experience of the last three years, I have no objection if the Committee 
recommends that the existing provisional arrangements during the last three years 
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are made permanent, because we bave not suffered tliereby, and I do not tliink tbe 
Sukkur Barrage bas suffered either. 

636. Mir. Oram : As regards inundation canals, tbe waste of water allowed to run 
to tbe sea, in order to maintain levels from wbicb immdation canals may draw 
suppbes for irrigation, amounts to laldis of cusecs during early and late kbarif pe- 
riods when water is scarce. It seems wrong that schemes for irrigation develop- 
ment, in areas where some or all, of this water could be efficientl}’- used, should be 
postponed or modified out of consideration for these inundation canals. If there is 
no protest made against consideration for inundation canals, it ma)'- continue. So 
long as there is little or no difficulty in obtai n i n g inundation supplies, it is unhlcely 
that much nill be done to cater for them by linldng them to weir controlled schemes, 
or proffiding special weirs for them. It is, therefore, suggested that tliis Committee 
should recommend that in prefei-ence to postponing or modifying proposals for using 
water efficiently, inundation interests, lilcely to suffer from these, should be catered 
for by linldng iip with weu controlled schemes or by providing separate weirs for 
them. 

637. Mr. Trench : At the cost of the people who want extra water ? 

638. Mr. Nicholson : It is a great pleasure to me to see that certain members 
have used the word “ inadequate ” instead of “ shortage ” in connection with 
supplies for certain canals. 

039 . As regards the date of opening of inundation canals, it is rather interesting to 
refer to Appendix II of Sir Thomas Ward’s note dated 3rd. December, 1919 where 
it is seen that the Sidlmai canal was opened in 1908 on July 12th. and in 1916 on 
June 22nd. Tliis shows that conditions are extremely bad on some canals of which 
people are not aware of the actual worldng conditions. The inadequacy of supply in 
the Sutlej in the early Idiarif can be overcome in two ways : — 

(i) by storage, as suggested by Six. Foy, 

and 

(w) by the utilization of natural flow water, not in the Sutlej, but in other 
rivers. In the Punjab BRiEr, in the last paragraph, the memorandum 
refers briefly to proposals which would reinforce the supplies from the 
Sutlej by swdtcbing over supplies from the Eavi and the Chenab. 

640. Since the Sutlej Valley Project was imdertaken, the Bhakra project has been 
xmder re-consideration. On the advice of Mr. A. J. Wiley, Consulting Engineer to 
the Reclamation Bureau of tbe United States of America on High Masonr}’’ Dams, 
we propose to increase the storage capacity from 2| million foot acres to 4f million 
foot acres which would make tlie desired supply available on the Ghaira reach of the 
Sixtlej, until tlie capacity of the reservoir decreases and makes a separate storage on 
the Beas necessary. 

641. Were the Bhala-a Dam Project undertaken at a relatively early date, then all 
anxiety on the Sutlej Valley Project null be alleviated. It is possible that the 
utilization of Avater switched over from the Beas to the Sutlej could be imdertaken, 
by mutual agreement, to be equivalent to “ stored imter ”, so that it might be 
utilized imder the clause of the agreement ha\dng reference to stored water 

842. Regarding the date of 15th. October for the closing of non-perennial canals. I 
would suggest that it is desirable to maintain a imiform practice on the upper reach- 
es of the rivers, and leave the question of any supplies which may be available after 
that date to be dealt ivith separately, so as to avoid having different basic principles 
in comiection ivith different canal systems. Any idea of aUocating AVater definitely 
after the loth. October should be entirely dependent on its being surplus in the river 
beyond the requirement at Sukkur. 

643. The issue again arises as to A\'hat, if any, responsibility attaches to canal projects 
unstream of Sukkur in regard to immdation canals above Suldcur. It has been, I 
think, accepted that Avith the construction of the Suldcur Barrage all parties above 
hav^e been relieved of responsibility for supply of canals, downstream as far as Sukloir. 

644. It would appear fromAA-hat iVIr. Foy has indicated, that the point foreseen by 
' Sir Thomas V'ard in December 1919 regarding the difficulty of sharing Av'ater in the 

(4 4) Terms of Airroomont subject to the confirmation of tho Socrotnn^ of State in Council botwoen the 
British Covommont and tho Governments of His Highness tho aCawab of Bahawalpur and His Highness tho 
Maharaja of Bilcaner itJ/arding tho irrigation of tho tracts commanded and oconomicallj irrigable 
from the Gharra Koach of lh3 Sutlo] River and from tho Panjnad Reach of tho Chonab Riven” 

If nt any time it is found dosirablo for the more officiont working of tho canal system to stora 
ater on tho Boas it shairbo optional for tho tlxroo patiios to share tho cost of tho storage in proportion to tho 
bonofit® to bo received bj’ thorn ” 
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early kharif has arisen, and it is possible tl;at a solution to that problem might be 
secured by the parties sharing the water, reducing or increasing their supplies at 
one time and taking more or less later on during the season so a^ to adjust shares 
within the period. This, however, is only an indication of a possible method of over- 
coming the difficulty without making any drastic changes which would affect the 
agreement. 

045 ^ Mr. Trench : I would like to make it clear that the Bombay Government 
did not admit that the construction of the Sukkur Barrage frees upper riverain 
authorities from responsibility in regard to the canals below Kotri. There was some 
difference of opinion on this very point in the instructions issued to us, when Mr. 
Nicholson and myself were considering the Bhakra Dam Report. The Government 
of Bombay claimed that that report should cover the conditions in regard to inun- 
dation canals above Sulckur and below Kotri. The question was never finally 
decided, but a note which I wrote in regard to infra Kotri canals was subsequently 
bound up as part of the report, and it is of such a nature that Mr. Nicholson was 
also able to accept it. 

646. Mr. Nicholson (To Mr. Foy) : It is suggested that the dates of opening and 
closing of non-perennial canals should be uniformly 1st. April and 15th. October 
unless there is any reason to the contrary. 

647. The Chairman adjourned the meeting till 9-00 a.m. on Tuesday 5th, March 
1935, 

648. The Committee re-assemhled at 9-00 a.m, on Tuesday the 5th. March 1935. 

049 ^ The first business of the Committee was to confirm the 'proceedings of Saturday the 

2nd. March, 1935. The record was corrected ivhere necessary by mutual consent. 

650. At the request of Mr. Trench the following explanation was added to Proc. No. 
272, page 22 

That is to say on mean supply during the whole base period of 183 days 

651. Chairman : Gentlemen, I suggest we start with issue no. 8 regarding the 
Haveli Project. 

652. Mr. Nicholson : With reference to yesterday’s remarks about the adverse 
effect of proposals for further irrigation in the Punjab on the Immdation Canals 
below Sukkur, the report of the Indus Discharge Committee, 1929, page 4, para. 16, 
appears to clear the situation. This shows that the Indus Discharge Committee ac- 
cepted that Sind could not claim any adverse effect on Inundation canals below 
Sukkur. as the draw-off which occurs due to the Barrage was of considerable magni- 
tude. It may be noted that this decision was that of Irrigation Officers including 
the Chief Engineer of Bombay and the Consulting Engineer to the Government of 
India and is that of the highest technical opinion available. 

653. Mr. Trench : I do not consider that that decides the issue, because my 
recollection of the meetings of that Committee is that the general question as to 
whether the upper withdrawals in the Punjab would affect the lower Sind Canals, 
or not was not discussed. I wish to say that it is not the interpretation which, 
apart from myself, is accepted by the Bombay Government. 

654. Chairman : Can you quote any reference or not ? 

655. Mr. Trench : I am speaking on the general case from my recollection. 

656. In connection with the Bhakra Dam Enquiry it was definitely laid down by 
the Bombay Government that I, at any rate, should discuss the question as it 
affected the lower Sind Canals. Apart from the question' of the decision there. 

’ I do not think it is a proposition that anybody can maintain on its merits. 

657. The whole contention as between the Punjab and the Bombay Governments on 

this particular point as based on the fact that in a letter. No. 4184-EI, dated 1st. 
April 1930, fromtheSecretary to the Government of Punjab, Public Works Depart- 
ment (Irrigation Branch) to the Accoimtant General, Punjab; he says: ‘‘ lam 
directed by the Governor in Council to convey sanction to make a joint in- 

vestigation into the effect of the Bhakra Dam scheme on the Sind Inundation Canals 
with an officer deputed by the Bombay Government We interpret it as being 
the whole of the Sind Inundation Canals and the Punjab interpretation is the Sind 
Inundation Canals specially mentioned in the Indus Discharge Report. 

658. Mr. Nicholson : I do not think a communication to the Accountant 
Genc'ral can have any weight. 


p 



659. A blue print was put in pre^’iously in response to a request from tbe Chair- 
man shoTOng the data regarding Haveli, and Thai projects. 

680. Accompan^nng the memorandum of the Punjab, was a statement showing the 
details of gross areas -within the irrigation limits of the Haveli Project. In the blue 
print the culturable irrigable area is that left, after maldng deductions from hereto- 
fore unirrigated area of land which, as a result of Dr. McKenzie-Taylor’s surveys, 
has been considered to be irrigable at the present time without undue expense on 
reclamation, that is to say. alkaline soils have been excluded. 

661. The irrigation load on the Chenab and the Jhelum has resulted in the whole 
supply being utilized above Rasul and Khanki weirs for the greater part of the rabi 
season. The Haveli Project wall have to rely for its supply on regen wation below 
Khanki and Rasul. It is not proposed to ask for a supply for the perennial portion 
of this project at an unreasonably high rabi capacity factor, because, were this done, 
and the whole rabi crop matured on canal irrigation water alone, the wells would 
go out of use. It is essential to pitch the supply of water to be utilized in such a 
way that these wells will be wmrked. 

682. On the blue print tabled, (^®) sho-nung for the weir controlled canals on 
the Jhelum and the Chenab above Trimmu the mean monthly draw-offs, and capa- 
city factors, a statement has been given at the bottom, which shows that with a 
canal capacity of 2,750 cusecs, full supply is proposed to be run up to the end of 
November, which will ensure the largest possible area of rabi being sown. 

663. As soon a . the sowing period is over, for the months of December, January and 
February a mean supply of 825 cusecs only is asked for, that is to say, a capacity 
factor of 0- 3. This water will be insufficient to mature the large area of rabi put 
dowm and wnll necessitate working the wells during this period, which will control 
the sub-soil water-table. During the month of March full supply is again asked 
for, as this ^vill give valuable water to the whole wheat area just at the time when 
the milk is running into the grain, the greatest outturn available will be obtained. 
This will further give the cattle a rest from worldng the wells from February to the 
beginning of April, so they may be in good condition to undertake the kharif 
so-wings. At the present moment in a bad rabi year, when the rabi crop has matur- 
ed, the cattle have been so over-worked that they cannot efficiently plough for the 
kharif crop : even if supplies are available in the Ravi. 

664. The present inundation canals in this area will be supplied with non-perennial 
water at the usual allowance of 6 cusecs per 1,000 acres. The perennial area will 
be supplied with a canal head capacity of 4 cusecs per 1,000 acres. From the 
hydrographs put forward ('^’) it -will be seen that supplies in the Sidhnai Canal 
under existing conditions are more than precarious at times, and any one who 
does not know the locality and the benefits it receives from wells to tide over 
periods of bad supplies, will wonder how such a canal system could be efficiently 
run with material benefit to cultivators. 

665. The condition of supplies and the water utilized in the Multan Inundation 
Canals are shown in the hydrographs put forward, in wliich supplies utilized in the 
past are shown with conditions that would have held had the project been com- 
pleted. Even if water were available, wm would not propose to attempt to convert 
the area on the inundation canals into a perennial irrigation area. AVe realize 
the fact that although extra revenue might be obtained for a short time, it -will 
mean the destruction of the country side. 

666. This is an example of how "we see eye to eye with Bahawalpur in refusing 
perennial irrigation to Ichadir areas. The kharif full supply factor is 70 acres 
per cusec as on other projects, that is to say, at distributary heads. At canal 
heads it is about 58. This water allow'ance is the same as that on the British 
canals of the Sutlej A^alley Project. The rabi duty, however, has been increased 
from the normal of 210, at distributary head to 280,'an increase of 33 per cent., 
due to the fact that low supplies are being run for three months and irrigation will 
be supplemented by wells. The duty of 280 at distributary heads will mean 5/6ths 
of that at canal head, that is, 234 at the canal head. 


given in Appendix IV (B). 

(^5) Plato 

) On record in Central Board of Irrigation Office. (P. 93-98). 
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667. - As regards the rabi supplies the hydrographs put forward the other day, show 
that supplies at Trimmu are adequate for this purpose, taking into account 
the fact that we have to fulfil the conditions of 1920 Agreement of maintaining 
a mean supply of 516 cusecs for the Abbasia canal lower down the river. 

668. ^his amount for the Abbasia canal is obtained by percolation below Haveli 
• which will probably increase after construction of the Haveli Project as there will 

be more irrigation on both banks of the river and the w'^ater surface at the river in 
the rabi season will be lower, which connotes a greater inflow into the river. 516 
cusecs is the mean supply which is drawn off the Abbasia canal at the Panjnad 
headworks. It may be noted that the effect of clause 4. D. 2 of the 1920 Agree- 
ment, would be to place a certain amount of restriction on the Haveli Project 
but is such that it is faced with equanimity. This amount of 516 cusecs is based 
on the proportion between the supply utilized on the Sutlej in the perennial canals 
and their full supply. It is on this analogy that the water will continue to be 
supplied and it is owfing to these conditions, as I mentioned above, that the Sutlej 
is loaded highly relative to the Chenab. 

069 . Chairman: Note recorded after so 7 ne discussio7i. 516 cnseGs represents 50 per 
cent, of capacity and is a figure aimed at in the project, based on averages. It 
bears no relation to the rabi supplies 'which will be delivered to Abbasia perennial 
canal which will be controlled solely by the proportion existing in the Sutlej for 
the canals taking-off the Gharra reach. 

670. Mr. Nicholson : The Discharge Committee agreed that a maximum supply 
of 1,250 cusecs could be withdra'^m for the Haveli project. In their 1929 
Report, on page 4, paragraph 14 reads — 

This supplj^ should be limited to 1,250 cusecs during the winter months 

from the 15th. October to the 20th. of April 

At that time, it was assumed that this was the mean supply, as to have a 
constant supply the whole time has never been the practice in the Punjab. Un- 
fortunately, the word “ mean ” was not stated in paragraph 14 as quoted, but 
later on in the end of it is recorded the volume which we have suggested is the 
maximum to be withdrawn”. It has, however, been held technically to mean 
that no more than 1,250 cusecs can be withdrawn on any one day. 

671. This discrepancy was unfortunate and was discovered when the minutes 
were circulated for signature. Demi-official correspondence took place in which 
it was accepted that the error was unfortunate and would be rectified at the next 
meeting of the Indus Discharge Committee. Owing, however, to- the abolition 
of the post of Consulting Engineer to the Government of India no further meeting 
has taken place. 

672. Ashed by Mr. Trench, Mr. Nicholson replied that the demi-offcial correspondence 
was hetiveen Messrs, Smith and Harris, 

673. Under the present proposal, the mean supply through the rabi will be 1,700 
cusecs as against the maximum of 1,250 cusecs already sanctioned. The mini- 
mum now asked for, however, will be 825 cusecs (this being the mean figure) over 
a period of 3 months during the period of short supplies. 

674. The withdrawals for the Haveli Project are very small and it would be difficult 
to trace the effect at Sukkur except by very abstruse methods of statistical 
analysis. In any case, it may be pointed out that the non-perennial canals replace 
inundation canals of a total capacity of 6,983 cusecs together with the Sidhnai 
canals of 2,656 or a grand total of 9,639 cusecs. The total capacity will now be 
7,750 cusecs or a decrease of about 2,000 cusecs in all. 

675. Sir Bernard Darley : First of all, I should like to put forward the fact that 
the new perennial area which it is proposed to irrigate on the tail of the existing 
Panjnad Canal is very different in character to that described on the HaveU 
Project. There we have no wells, or practically no wells, and the water for the* 
most part is so brackish that it is unfit for dri nMn g and therefore it would be quite 
impossible to go down to such a low capacity factor as proposed by ]\Ir. Nicholson 
for the 3 months December, January and February. 

676. Mr. Nicholson has proposed that Bahawalpur should be guaranteed the supply 
which it can draw off under the Agreement. This supply would work out at 516 
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cusecs over a number of years but in bad years it would be very mucb less than 
this. For instance, if you turn to Annexure 0 attached to the Bahawalpur brief 
you will see that the supply which it would have d^a^vn off, say in the month of 
March 1932, would only have been in the order of 0*25 capacity factor and in the 
month of March 1934, it would have been of the order of 0-35 capacity factor mider 
the Agreement. One of the reasons why this Committee was formed was that we 
a.shed that the supplies should not be limited to this extent under the Agreement. 

677. Mr. Nicholson does not hesitate to ask that the supplies by which the Punjab 
is limited imderthe Agreement should be altered in his case and therefore I think 
that Bahawalpur can equally ask that its supplies should be treated -in a like 
manner. Bahawalpur has therefore claimed that when the Haveli is built, 
Panjnad, both perennial and non-perennial, canals should be treated on exactly 
the same basis. If, as Mr. Nicholson claims that he should get 4 cusecs for 1,000 
acres of gross area for the Haveli perennial canal then Bahawalpur claims that 
it should get 4 cusecs per 1,000 acres for its proposed perennial area. That would 
work out at a maximum head discharge of 1,676 cusecs but the perennial canals 
have been designed to take only 1,032 cusecs. Therefore, it would have to have 
a considerably higher capacity factor if we were to work on the 1,676 cusecs against 
the canal which was capable of taking 1,032 cusecs. Similarlj’’, for the non- 
peremiial canal if we were to get a discharge of 6 cusecs per 'thousand acres as 
demanded for the Haveh project, we would get a discharge of 6,096 cusecs as our 
full capacity’'. Bahawalpur asks, therefore, that it should be treated on exactly 
similar lines as the Haveh Project. 

678. Now to come down to the particular ! If we take the figures for the rabi 
season, Annexure F attached to ihe Bahawalpur brief shows that, as Mr. 
Nicholson has stated, in almost every period there is sufficient regeneration to 
give Bahawalpur all that is required for its perennial canals throughout the season. 
It is only in exceptional circumstances that the full requirements of Bahawalpur 
cannot be met from regeneration water between Trimmu and Panjnad. I quite 
agree with Mr. Nicholson that this regeneration will increase, but one never knows 
what will happen, and.Buhawalpur would lilie an assurance of this and will there- 
fore aslc that if at an)^ time it became necessary, the water should be shared in a 
fixed proportion between the Haveli and the Panjnad in proportion to their areas. 

679. I now turn to the kharif figures, Annexure G, I have only got four years. From 
this it would appear that there would be ample water both for the Haveli and for 
the Panjnad perennial and non-pereimial canals after the 21st. April and there is 
water to spare after that date. Therefore, we may assume that in the early kharif 
there will be no difficulty about providing water as far as the river discharges are 
concerned. It is on 13^11 the month of October that difficulties may arise. In the 
}"ear 1932, the river at Panjnad dropped down to 1,860 cusecs from the 11th. to 
20th. October. That figure I cannot vouch for ; it was taken fi'om a certain 
nmnber of the Indus Bulletins from which figures for some odd da5'’s were missing, 
and I would lilve Mr. Gunn to give us the exact figure. 

680. On 7th. March, Mr. Gunn distributed, a corrected statonent (‘‘®) to be substituted 
for that attached to the Balmvalpiir brief. 

681. Similarly, in that 3’ear, at the beginning of October there were only 6,729 
cusecs at Panjnad. In the middle of October 1934, there were only 9,180 cusecs 
at Panjnad. The full requirements for both Haveh and the Panjnad canals would 
be in the neighbourhood of 15,000 cusecs, 7,500 cusecs for them and something 
of the same order for us. From this you will see that in the ver)’' dry 3’'ears there 
will not be water in the river during the month of October to give full supply to 
both canals and therefore, I sa)’’ that it should be divided in proportion to our 
.areas. That is all I have to say and I would emphasize once more that Bahawal- 
■pur wish to insist that the Haveli and the Panjnad are treated exactly alilce as 
^regards an}’ supplies which are allowed to he drawn from the Chenab river. 

682. Trench ; 1 wish to sa}' something on the question which Mr. Nicholson 
has raised as to whether the original figure of rabi discharge for the Haveh project 
should be considered as a maximum or mean. Mr. Nicholson has informed us 
that after the meeting of the Indus Discharge Committee it was discovered in the 
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Punjab that that figure which was stated to be or used as a maximum, had been 
intended to be a mean. As far as the Bombay Presidency is concerned, we regard 
the figures of discharges as the maximum, that is to say, that we speak of tbe 
discharge of the canal in the rabi season and that we are thinldng of the maximum 
discharge of it. It was certainty distinctly understood in Bombay that that dis- 
charge was to be our maximum Liability as it were. 

683. That withdrawal of 1,250 cusecs was looked upon as something which we could 
agree to as being the maximum withdrawal during the rabi season. Of course, 
it is difficult to say what would have been the decision or what would have been 
the attitude of tbe then Chief Engineers and technical officers to the Govern- 
ment of Bombay, had that figure been increased to 2,750. But I have no hesi- 
tation in saying that it would have caused the technical advisers to the Govern- 
ment of Bombay to look " at it with alarm and doubt, and it ^ould have been 
subjected to far more detailed criticism than the original figure of 1,250, which 

'we understood, rightly or wrongly, to be the maximum. 

684. J^Ir. Nicholson has mentioned that in his opinion the withdrawal of this amount 
- of water would be very difficult to trace at Sukloix definitely. I am not prepared to 

contradict him . But I think it would be quite possible to trace it over a 
number of years, that is to say over a long period, by comparing the normal dis- 
charges at Sukkur with what would be received after that withdrawal had been 
* made. When we were investigating the possible withdrawals due to the Bhakra 
Dam proposal, we found that in the cold weather months' at Sukkur, that is to say 
the time of minimum, there would appear to have been a comparatively small re- 
duction in the discharges taken over a long period compared with the known addi- 
tional withdrawals that had been made in the Punjab during those months. 

685. I consider however, that that does not apply to the more recent years since the 
Sutlej Valley Project has come into being. The graphs which I have of more recent 
years in the cold weather months, do exhibit a marked downward trend. The rea- 
son for that marked downward trend is that, whereas the withdrawals in former 
years were a long way further from Sind than the Sutlej Valley Project and the 
Haveli Project also, the effect of the Sutlej Valley withdrawals has been proportion- 
ately more marked than the effect of the former withdrawals which took place fur- 
ther away and higher up. 

686 . In other words, those former .canal head withdrawals allowed more time and 
more length for the regeneration which undoubtedly took place. So far as the 
Haveli project is concerned, the Bombay Government is concerned only with the 
difference between 1,250 and 2,750 which is now proposed as a maximum rabi 
withdrawal, that means to say 1,500 cusecs. As I said before, I doubt if it is 
possible to put into figures, the ultimate difference which would occur at Suklcur, 
but I am not prepared to accept as a fact that there wmuld be no difference. If, 
on the other hand, this increase or this proposal to construct the Haveli Project led 
to further withdrawals by the Bahawalpur canals, that would also affect the ques- 
tion vitally. One would have to base one's opinion on what the total mthdrawals 
would have to be. 

687. There is just one question I would like to ask Mr. Nicholson and that is whether 
this canal is calculated to be a productive proposition or whether the Punjab Gov- 
ernment propose to face any loss as against their general revenues for the benefit 
of this area. 

688. The Chairman disallowed the above question on the grounds that it was based on 
finance, 

689. Sir Bernard Barley : Regarding shortages in the river during the last few 
years, do you not think that this was partly due to the low river supplies which 
undoubtedly occurred in the Punjab during those years ? 

690. Mr. Trench : Ttat is wliy I stated that you can only trace effect over a very 
long term. It is quite possible that these may be exceptional years and until we 
take a long term and record the effects it could not be decided. Take the January 
discharge graphs at Sukkur ! When we were investigating this question, 1929-30 
was the last year. If you will exclude the last 3 or 4 years you will observe that 
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there has been comparatively a slight downward tendency of the averages during 
that month. If you include the last few years you ^vill find that there has been a 
very much steeper doumward trend. 

691. Sir Bernard Barley : Is it not probable that this is due to a series of dry 
years ? 

692. Mr. Trench : This is a matter of argument. You could attribute it to 
climatic variations or some abnormal conditions. 

693. Mr. Sladen : I think that the mean supply of 825 cusecs in January and 
February would not have any significant effect on the Sukkur supplies ; but in the 
beginning of March it might be possible for them to postpone the increase for another 
week or ten days to the time w'hen the Sukkur channels will be closed. 

Mr. Trench : The Sukkur channels are closed from about the middle of 
March to the end of March. 

695. Mr. Foy : I would like to draw a comparison between the proposed Haveli 
Project and the present Bikaner canal and the supplies allotted to the same. The 
areas of these two projects are very much the same. I am now dealing solely with 
the rabi and with the perennial canal. The gross area of the Haveli is 696,000 
and of the Bikaner is 730,000 acres. The oulturable commanded area of the 
Haveli is 608,000 and of the Bikaner 650,000 acres. The mean supplies allotted to 
Bikaner in rabi, worked out on the actual averages of the last 15 years, amounts to 
1,072 cusecs — ^the mean daily supplies on the Bikaner canal at head. The mean 
supply asked for the Haveli is 1,788. 

My point is not that the Haveli should be cut down. My point is, that when 
any amelioration of the Bikaner portion of the Sutlej Valley is found feasible we 
would ask Mr. Nicholson whether the Punjab would object to any such amelioration 
being carried out in view of the huge additional benefit which they are now asking 
for, from one of the tributaries of the Indus. 

696. Tirming now to the comparison with the proposed conversion of the non- 
perennial area to perennial area in the Panjnad — ^I give similar figures. Their 
oulturable commanded area is about 275,000 acres and the mean rabi supply asked 
for, will work out at about 1,300 cusecs. The mean supply which Bahawalpur has 
asked for on the Panjnad is about 800 cusecs at canal head in rabi, the area being 
50% (subject to verification). The discharge asked for compares very much 
more than favourably with the actual mean discharge wliich the BUcaner Canal 
can receive. I would ask Sir Bernard Barley whether in the event of this supply 
being granted, he could see his way, if the rabi supplies in Bahawalpur should be 
foimd to be m excess of the requirements, to carry out some re-distribution on the 
Sutlej. 

697. Mr. Nicholson : I tliink that Sir Bernard Barley is feeling the effect of 
clause 4. B. 2 of the Agreement by wliich restrictions are placed on the possible 
withdrawals for the canals talcing off at the Panjnad. It should be appreciated 
that this clause is not in any way introduced as a hardship to Bahawalpur but 
simp\y to safeguard the interests of the rest of the Punjab as against Sind. Should 
it be found that all the requirements of the Punjab can be met, and Sind still feels 
that the further withdrawals for speeial irrigation supphes or supphes when avail- 
able. beyond their requirements is possible, I have no doubt that the Punjab would 
not desire to enforce any restrictions on Bahawalpur provided no indirect difficul- 
ties arose. 

698. Sir Bernard Barley, a few days ago, put in a statement showing the areas 
in Bahawalpur for which supplies are now asked. This statement is very compli- 
cated and has been checked by me and verified in various ways from the original 
Project, up-to-date. I hope to have it sufficiently complete to go over it with him 
and to find out defmitclv how all these changes have taken place, particularly in 
connection with the canals taMng-off from the Panjnad. 

699. Under the Project, the Abbasia canal was constructed for the irrigation of 
^0,000 acres of waste land which, I believe, has been foimd to be un-irrigable, and 
in place of this, in the Sutlej Enquiry Committee’s report (®“), it was proposed 
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to cut off an equivalent amount from tlie non-perennial area beyond the railway 
L’ne wbicli was considered fit for perennial irrigation. Somehow or other this has 
resulted in the full supply capacity of the Abbasia canal being raised from 1,032 to 
1,660 cusecs. Sir Bernard Barley will appreciate that under the terms of the 
Agreement we can only consider a canal of 1,032 cusecs capacity just now. 

700. It would not be out of place here to refer to the situation in connection with the 
Haveli project and the Panjnad Weir. See the Note of January 1920, of the Council 
of Regency, Bahawalpur State, page 5, paragraph 12. In this case it is pleasant to 
notice that conditions are foimd to be more favourable than was anticipated by 
Bahawalpur when the Project was drawn up. In Part II — ^Note by the Irrigation 
Officers, Bahawalpur, paragraph 4, section (m), reference is again made to the 
bringing in of supplies from the Chenab. On page 27 The Haveli head works and 
canal works come into the first stage of the programme, since these and weir No. IV 
and the canal works of the same on the Sutlej, should come into operation concurrent- 
ly We see therefore that at that time, the Punjab had the full sympathy of 
Bahawalpur regarding the necessity of constructing the Haveli Project. 

701. On page 28, paragraph 44 — (5) Weir No. IV Panjnad — The advantages of 
this site are that it shortens Bahawalpur canals and serves to admit of utilization of 
the seepage waters of the Sutlej and Chenab rivers, while it admits of a remedy 
being provided for deterioration of the Chenab and Indus series of canals. Further 
it will serve, when executed, to give Government a free hand with the Haveli project. 
The adequacy of the water supply has not yet been demonstrated, and careful 
observations are required on both the Sutlej and Chenab rivers below the Islam, 
Karampur and Haveli proposed weir sites, respectively on these rivers. The see- 
page lengths aggregate 240 miles, which at 2 cusecs per mile, promise to yield 480 
pusecs 

702. Again at page 37, section 84(12 iv) “ Bahawalpur is offered a problematical 
ooze supply of water in lieu of a real and assured one overground Now again 
we see that the pessimism of Bahawalpur representatives has not been justified. 
It appears from Sir Bernard Barley’s statement that in view of the changes in areas 
which he has proposed, that the capacity of the non-perennial channel from the 
Panjnad would be decreased from 9,567 cusecs, according to the Project Agree- 
ment, to 6,096 cusecs. 

703. The question has been raised of equal treatment as regards the capacity of 
canals for the Haveli Project and that of Bahawalpur and Bilcaner. It appears 
that four cusecs per thousand acres, perennial, and 6 cusecs per thousand acres, 
non-perennial, has been maintained in all projects so as to avoid yet another 
question arising, regarding which there might be unnecessary discussion. 

704. ' Sir Bernard Barley has suggested that the Haveli Project should assure supplies 
to the Bahawalpur canals taking-off from the Panjnad. It has been sho^vn from 
the Bahawalpur representation of 1920 that they admitted that the British Gov- 
ernment had a free hand with the Haveli Project. It may be noted that in the 
despatch, No. 15 P. W. from the Government of India to the Secretary of State, 
of the 17th. March 1921, with which the Sutlej Valley Project was forwarded to the 
Secretary of State, that in paragraph 9 of the note of the Inspector-General of 
Irrigation accompanying that despatch, the benefits of the fourth weir on the 
Panjnad are dealt with. Under the item “ secondly ” in this paragraph, it will be 
seen that it is accepted that the construction of the Panjnad weir and canals taking 
off therefrom, gives a clear road for the construction of the Haveli project. 

705. Under section 4. B. 2 of the Sutlej Valley Agreements, Bahawalpur is given 
debenture shares ” up to a definite amount on the Chenab and the Punjab are 

ensured debenture shares for the Haveli Project, consequent upon what has been 
pointed out above and also the fact that they have incurred a share of the cost 
of the Panjnad headworks amounting to some 76 lakhs of rupees. This clause 
4. B. 2 was introduced, not only to guarantee the Haveli Project going through 
without opposition from Bahawalpur but also to safeguard the interests of the 
Punjab in connection with the Thai Project. 

706. If this Committee can find that the Haveli and the Thai projects can be con- 
structed on the supplies available in the rivers, I thinlr there is little doubt that 
every consideration would be given to Sir Bernard Barley’s request for special 
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consideration to the Panjnad Headworks provided that it is found by the Com- 
mittee that such modilication could be granted without adversely affecting the 
interests of Sind, and possibly ICliairpur, 

707. IMr. Trench has raised the point that when the maximum discharge of 1,250 
cusocs wa‘; accepted as being the maximum and not the mean full supply authorized 
for the peiennial channel, I think he must have omitted to consider the fact that 
the statement before the Committee in Bombay in 1929, which is reproduced as an 
enclosure to the Punjab brief, shows the capacity of the perennial canal as 2,782, 
which was rounded off to 2.750. It is hardly conceivable in a perennial canal of 
2,782 cusecs head capacity, that the supply at the commencement of the rabi sowing 
period .diould be restricted to less than half. This comparison still further tends to 
indicate that there was confusion in tire minds of some people who were present 
while the Committee was functioning. 

708. Jlr. Trench has expressed his nervousness at the idea of 2,750 cusecs, the full 
capacity of the canal, being withdrawn any time during the rabi, I would draw his 
attention however, to the fact that it is only at the conimencement of the rabi 
season before the rivers have fallen and the end of the rabi season when the rivers 
are ri.sing that these full supplies would be utilized. Dming the period when the 
rivers are louest. the supplies withdraAvn would be only 825 cusecs, which is milch 
less than ■. hat was oiiginally granted. 

709. It appears therefore that the Pimjab udthdrawals fit in with the natural flow 
stage of the river and indicates that the supplies udll be utilized to the best advant- 
age. The increase of supply from 1,250 to 1,700 is only 450 cusecs mean, against 
which the demand during the period of lowest supply has decreased to 825 cusecs, 
or 425 cusecs less than the discharge already granted to the Punjab. 

710. Regarding Mr. Sladen’s point of the difficulty of 2,750 affecting Khairpur, 
he has omitted to consider that there is considerable t'me lag for supplies passing 
Ilavcli to Suldcur and that they have a closure during March. In actual practice 
the maturing of wheat takes place slightly later than in Sind and whereas they 
require the r final watermg of wheat in February, we require it in March. I think 
there will be little difficulty experienced in connection with these udthdrawals during 
this period of wheat maturing, especially as they ad mi t that they can have a total 
closure prior to that date. There would be a reduction in supply -withdrawn from 
the li^'er as the individual areas receive their final watering. 

711. Regarding Mr. Foy’s suggestion, I may say that federation is the catch word of 
the day, and I feel that all parties here are inspired by the desire to work on that 
principle iiith regard to the distribution of waters available, concomitant with 
accepting responsibilities which should be fulfilled. 

712. Mr. Poy : May I make an obseivation which should help us to find a solution. 
The chief difficulty with regard to rabi supplies as between Haveh, Panjnad and 
Sind seems to be the lilarch supplies. There are excess supplies in the Chenab 
above what they are asking for, during January and February and there is generally 
an excess supply at Sukkur during those months. The point is that both at Haveli, 
when it is constructed, and at Panjnad above the weirs, there is an enorm'ous 
stoiagc capacity which is quite ca])able of storing the excess supplies in the Chenab 
during January aird Febrrrary and letting doivn an additional 3,000 cusecs of that 
stored water for practically -the whole of Slarch. This is borne out by experience 
of the barrages oir the Sutlej where, during the recent freshets in February, enough 
water was stored at Islam to give 1 .350 cusecs at Islam for 20 days. 

Sir Bernard Barley : j\Ir. Richolson stated that the area- within the 
irrigation limits of the Sutlej Valley Project was fixed for the perennial canal from 
Panjnad at 270.000 acres, and that the Sutlej Valley Committee recommended 
that an equivalent area should be cut off at the tail of the Panjnad non-perennial 
canal and changed into perennial. This is not quite correct. MTiat the Com- 
mittee's actual recommendation in this matter was this : — 

“ The clauses in the Agreement of 1920 which restrict the supplies to be 
dra-wn off by the Abbasia and Panjnad canals in any season to those drawn off by 
British canals from the Sutlej alone, should be deleted with the concurrence of the 
Government of Bombay and a maximum fixed for the Abbasia canal, so that it 
may not draw off more than 930 cusecs as the average supply during the rabi 
season.” 
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714# The Sutlej Valley Committee fixed the line of the new feeder so that it would 
cross the country at a point bringing within the command of the feeder the maxi- 
mum area of State waste land. This was possible by aligning the feeder so that 
it exactly hit ofi the heads of chaunels which existed at the tail of the Panjnad canal 
and irrigated the area south of the railway. This area was greater than the Project 
area which was to be irrigated perennially, viz. 270,000 acres. For that reason, 
they recommended that clause 4. D. 2 of the Agreement should be deleted and a 
greater average supply allowed than was allowed in the Project. It was acting on 
their recommendation that the Government of India then addressed the Govern- 
ments of Bombay and the Punjab, and this resulted in the appointment of this 
Committee to consider the whole question. 

- 715. Mr. Nicholson mentioned it was proposed to give special treatment to the 
canals taking off from Panjnad. Bahawalpur is not asking for any special treat- 
ment. It only asks for equal treatment with Haveli ; that is, if the average supply 
factor is fixed at 6-0 cusecs per thousand acres for non-perennial canals at 
Haveh, then the same factor should be used in the case of Bahawalpur non- 
perennial canal which on the figures put in by Bahawalpur would receive 6,096 
cusecs on this basis. 

716. The third thing Mr. Nicholson mentioned was that Haveli should have special 
treatment in view of the fact that the Punjab Government had paid something like 
Ks. 76 lakhs towards the construction of the Panjnad Weir. That money was given 
without any connection with the Haveli project, but for two other reasons ; one 
was that the British Government Avished to reserve to themselves the right to take 
ofi a canal from the Panjnad into Sind, if necessary later. The second reason was 
that Bahawalpur for many years had been claiming that their inundation canals 
had been very adversely affected by the withdrawals by Government canals from 
the Punjab rivers above, and that but for these withdrawals, it would have been 
unnecessary to build the Panjnad weir and therefore the PunjalD Government should 
pay a portion of the cost. 

717. In letter No. 01209-W. I., dated the 8th. September 1920 from the Punjab 
Government to the Government of India this is clearly stated. 

“ Provision is made in the design of the weir on the Panjnad for taking a canal 
from it to irrigate the If million acres of Sind on the left bank of the river Indus 
above the command of the Sukkur Barrage Project. This will make it unneces- 
sary for a weir to be constructed by Sind below the junction of the Indus and 
Panjnad as has been contemplated. 

This Government has undertaken to relieve Bahawalpur State of a propor- 
tional share of the Panjnad Weir amounting to Es. 40 lakhs on account of this 
possible withdrawal and to meet the request of the State that they should be 
relieved of some of the cost of this Weir in consideration of the fact that its 
necessity might partly be attributed to the withdrawals in the past, of the Punjab 
canals upstream of it. 

This sum of Es. 40 lakhs has not been included in the capital cost for the 
purpose of estimate of revenue returns, as if the proposed canal for Sind be con- 
structed, the whole should be borne by Sind, or in case the proposal did not 
mature, the cost would be distributed ^ro over the capital accoimts of the 
canals on the Punjab rivers existing at the time.” 

718. It is therefore obvious that this payment has no connection at all with the 
Haveli project, but is in view of the withdrawal by the Punjab canals in the past. 

719. As regards Mr. Foy^s suggestion, the Bahawalpur Durbar would be prepared to 
consider the point, provided of course that a suitable quid pro quo is given T would 
like to deal with this point later on. 

720. Mr. Nicholson : With regard to what Sir Bernard Darley has said I only 
refer to the quotations which I have brought on the record showing that Bahawalpui 
admitted that the construction of Panjnad Weir gave the Punjab a free hand with 
regard to Haveh, and furthermore to the Despatch from the Goveraiment of India 
to the Secretary of State in which it is stated that the construction of the Panjnad 
Weir removed all further possible objections from Bahawalpur and gave Punjab a 
free hand with Haveh. 
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721'. ■ I do not think that anything clearer and more definite could he required on this 
■point. The mere fact that advantage was taken to look after the interests of Sind 
in the terms of the agreement should not in any way debar the Punjab from the 
main benefit which accrued to it. It was undoubtedly to cover the interests of 
Sind, and if they desire to take advantage of it, they should pay for the benefit, but 
the Punjab held themselves responsible for the money, whether Sind came in or 
not. in order to insure themselves against any eventuality. 

722. The Chairman adjourned the meeting for luncheon at 1-15 p.wi. 

723. The Committee rc-assemhlcd after lunch at. 2-30 p.m. 

724. Chairman : Before proceeding to the next issuk I would ask Mr. Nicholson 
to explain briefly liis proposal regarding diverting water from the Ravi into the 
Beas. Tliat is directly connected with the Haveli Project. 

725. Mr. Nicholson : Tins point was referred to in my brief. I did not develop 
it tins morning because I thought it was rathe'r obvious. With all the local loiow- 
ledge one has oneself, one fails sometime to realize that others have not got that 
intimate knowledge of the case to appreciate the point at issue. 

726. If you look at the map of Punjab Irrigation you see Madhopur situated on the 
Ravi, and that the Beas runs udthin 15 miles of it. 

727. Mr. Nicholson ■proceeded to explain the scheme for diverting ivaterfrom the Ravi 
into the Beas and tabled h]]drograj)hs lj‘^) shelving detailed discharges for several ■years 
of the Ravi river below Madhopur. 

728. Mr. Nicholson {contd.) : I have previously shoAvn the hydrographs of supplies 
passing below Sidhnai headworks based on ten day periods. A comparison of the 
Madhopur and Sidhnai hydrographs for 1934 and 1935 in July will show the enorm- 
ous loss that there is all over, and a similar comparison for other years gives a similar 
result. 

729. Tlie Lower Bari Doab canal is precluded from utilizing the supply passing in 
the Ravi until after the Sidhnai canal at its head gets full supply, which is not a 
common occurrence except in the period shown when there is surplus available 
downs! ream thereof. 

730. In the 1932 llaveli Project at page 17 Statement VIII, an abstract is given 
showing supplies which could have been utilized in the Sutlej A^'alley Project by 
switcl.ing over surplus supplies made available in the Ravi at Madhopur. Had the 
Haveli project been completed, assuming the capacity of the feeder as 5,000 cusecs, 
it is seen that on an average from April 16th. to April 30th. 2,300 cusecs mean dis- 
charge vould have become available. From May 1st. to May 31st. a mean supply 
of 2,500 cusecs would have been available. The figures have not been worked out 
in detail for June, but still higher average would have been available for transfer 
from the Ravi to the Sutlej Valley Project. There is another indirect benefit from 
the consti-uction of the Haveli Project which may not be generally appreciated. 
Not only docs the Punjab benefit but the other partners in the Sutlej Valley Project 
can do so too. 

731. At j\ladhopur there is the old Silch canal which was abandoned when the main 
line of the Upper Doab was constructed. The capacity of that canal has , subse- 
quently been increased and the old Sikh canal is now utilized as a feeder. The main 
line of the Upper Doab canal is in heavy digging and to increase the capacity of 
this canal, to cany the supply to the nearest point where it could be dropped into 
the Beas would not offer any great difficulties. No estimate has been framed but 
purely on an engineering inspection of it, it is Imown that it is not a formidable 
undertaking. 

732. Mr. Trench : Assuming that the Haveli Project is constructed and the 
snitching across of the 2,300 cusecs takes place, nill it then definitely ranlc as an 
additional withdrawal ? 

733. Mr. Nicholson ; No, it is lost over 435 miles of river. Similarly, there is a 
possibility of switching water from the Jhelum, which is the earliest rising river 
in the Punjab, through to the Sutlej by means of a feeder charmel from Akhnur 
on the Chenab through to the Boas, crossing the Ravi downstream of Madhopur. If 
this proposal is put into effect, Madhopur headworks on .the main line would 
become inoperative and would be available for the development of hydro-electric 
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power from 120' of fall wHcli exists in tlie head reach of the main line. The switch- 
ing of the water from the Jhelum would not be direct. The Jhelum water would be 
passed into the Chenab above the headworks of the Lower Chenab Canal and an 
equivalent amount of water would be Withdrawn from the Chenab at Akhnur. 

734. Mr. Foy : Far be it from me to look a gift horse in the mouth. There is no 
doubt that those supplies would be of great value to the Sutlej Valley Project. 
Unfortunately, the Eavi and the Beas catchments are very similarly situated and 
close together so that while in medium years that supply ^vould be intensively valu- 
able, in the very poor years there would be no real appreciable supply as is shown 
from the figures given in statement 7 of the Haveli Project Report. So while I 
welcome this proposal it is not a substitute for a storage scheme or for protection 
of the perennial areas in really bad years by some process of giving them priority. 

735. Mr. Richolson : I never suggested that it is an absolute cure but half a loaf 
is better than no bread. 

736. Sir Bernard Darley : How much is the feeder likely to cost ? Could you 
just give us a rough idea of the cost i 

737. Mr. Nicholson : Just a few lakhs, perhaps something of the order of 20 
lakhs. 

738. It also makes storage on the Ravi and all its tributaries transferable to the 
Sutlej, so that the Sutlej Valley Project would then be able to benefit from 
storage on the main Ravi river as well as from the drainages coming in from 
Kashmir between the Ravi and the Chenab, which have a considerable potential- 
ity for storage development. 

739. In the rabi sowing period, the whole supplies are utilized in the Upper Bari Doab 
Canal. This river falls early and rises early. 

740. Mr. Nicholson in answer to the Chairman : In February and March, the 
quantities are not of such great moment. 

741. This matter has not been worked out in full detail but it is appreciated that 
there is sufficient ground for considering that it would be one step towards alleviat- 
ing the early kharif shortage. 

742. Chairman : This proposal would be of no benefit at any time in the rabi but 
only in early kharif in certain years. 

743. Question of loithdraivals under No. 8 of the issues teas then taken up for con- 
sideration and Mr. Nicholson was asked to put forward his observations. 

744. Mr. Nicholson : Without repeating what has already been written in the 
BRIEF, it may be pointed out that the Punjab now proposes to abandon the idea of 

■ the large Thai Canal or the canal to irrigate the whole of the Sind-Sagar Doab which 
consists of a gross area of more than 4 million acres. We propose to restrict the 
irrigation to a gross area, as shown on the statement attached, of 1,500,000 acres 
which has been determined as being the best land in the Thai and suitable for 
efficient economic irrigation. It was to guard the interests of the Haveli Project and 
the Thai Project that clause 4. D. 2 was inserted in the Sutlej Valley Agreement. 
Should it be possible to get agreements that these projects could be constructed and 
supplies allotted to them, then it might be possible to consider the modification of 
clause 4. D. 2. It was in the interests of this project that the Punjab carried the 
share of the Panjnad headworks referred to in tliis morning’s proceedings. 

745. I have here a hydrograph showing the supplies which are available in the 
Indus below Suklmr for the years 1928 to 1935. The Suklvur Barrage has only 
been functioning for the last three years and only partially, so that the total sup- 
plies passing below Suklmr are indicated by the blue shaded area. It is seen that 
the supplies which Sind could have withdrawn are in excess, in most cases, of what 
they have actually withdrawn. In some cases, however, Sind has withdrawn 
more than they are entitled to. This has been specifically indicated on the 
hydrographs. 

746. * At the bottom portion of this hydrograph shown in green, is the supply which 

would have been withdrawn for the Haveli and Thai projects as put forward in the 
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blue print (°^) and the statement of mean montlily discharges shown on a separate 
statement compiled as requested by the Cliairman. It will be seen from the 
inspection of these hydrographs that in no case would there have 'been any restric- 
tion of the supplies required for SuJdrur at the Barrage except for the 10 day periods 
in April 1934 but as we know, Sind have closures thereabouts at that period and 
to adjust this small item w'ould not be an insuperable obstacle. 

747. Mr. Trench: This Thai project has been on the tapis for some time in various 
ways and in different magnitudes. When it was first known to the Government of 
Bombay that a Thai Project w'as imder consideration, they wnote a letter to the 
Government of India No. 2969-1 of the 3rd./10th. February, 1925 (®®). The letter 
was read out hi/ Mr. Trench. I wish to mention that particularly because it is quite 
crident that Government of Bombay had in mind from very early stages, the effect 
of the possible withdraw'als of any Thai scheme on the inundation areas in Sind. 
That bears on the matter to which wn referred previously as to whether it is only 
the canals in Upper Sind that were in question or not. Subsequent to that letter 
the Government of India issued orders in letter No. 1-61 dated the 18th. February 
1926 from the Hon'ble j\Ir. A. H. Ley, Secretary to the Government of India, In- 
dustries and Labour Department, to the Secretary to the Government of the 
Punjab. 

748. I will read the 2nd paragraph of this letter — 

“ The Government of India have given their most careful attention to the 
matter and as a result, have arrived at the folio-wing conclusions. 

(i) That imtil such time as the Sulckur Barrage scheme comes into operation, 
and further experience of perennial irrigation in Sind is available, 
the question of the volume of water required for that scheme cannot 
be reopened. 

{ii) That faced as they are, with the unlcnown effect of the withdrawals 
w^hich will be necessary for the supply of the Sutlej Valley Canals in 
the Punjab, the Government of Bombay have the right -fco object to 
further wdthdrawals from the Indus or its tributaries unless and imtil 
definite proof can be given that the supplies necessary for the Suldcur 
Barrage project -will not be endangered thereby. 

(mV) That suchproof must be based upon the results of the more accurate 

gaugmgs of the river Indus and its tributaries.” 

749. Now' that wns the position before the Indus Discharge Committee started its 
work, and as Mr. Nicholson and others have said, the Indus Discharge Committee 
in 1929 decided that a 10 year period wns necessary to prove from further records 
of more gaugings, whether the supplies were available or not. This postponed 
further consideration for 10 years. The 10 years have not yet elapsed and as I have 
repeatedly made clear, the effect of the Sutlej Valley Project canals on the Sukkur 
Barrage Project has not been clearly demonstrated because of the short period and 
of the var}dng chmatic conditions which have occurred during that period. 

750. But what I reall)’- quoted this correspondence for was to impress as far as I can 
on the Committee, that it is not only the question of the Suldcur Barrage but it was 
a question in the mind of the Bombay Government, in regard to the effect of these 
proposed withdrawals on the inundation canals of Sind. 

751. I feel that, in regard to the Sutlej ; in regard to the tributary rivers of the Indus 
and in regard to the Indus itself, our attitude must of necessity be somewhat 
different. I feel that in regard to the remaining waters of the Sutlej or Panjnad, 
we are to a certain extent, fighting with our backs to the wall. I am not prepared to 
admit that what little w’ater remains in the Sutlej and in the Panjnad now, is not 
of an)' value to the Barrage and immdation canals in Sind. 

752. I do feel that in regard to the -withdrawal from the Indus, we have to look 
definitely more askance at any proposals to -withdraw water from it, and the 
present proposal is to withdraw 6,000 cusecs in the kharif season till the latter 

(S‘) Plato IV. 
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part of October and 2,000 in December and January. I consider tbat; the with- 
drawal of a monthly mean of 2,000 cusecs from the Indus would gravely aftect 
our prospects in the Barrage canals in certain years and I also consider that the 
6,000 cusecs which it is proposed to withdraw from April to October including 
September would be extremely prejudicial to the position of the inundation 
canals. 

753. I have, when dealing with questions of water for perennial and non-perennial 
canals, shewn that the abstraction of 10,000 cusecs from the Indus at any time 
would lead to postponing at certain significant dates, of the inundation by as much 
as 6 da 5 ^s at 12' level at the Kotri gauge and about 5 days at 16' level. You may 
take it that the graphs are practically straight hues for those short distances and 
6,000 cusecs would be about 6/lOths or 4 days instead of 6 days. That is a very 
serious matter from the point of view of the inundation canals and I do not see how 
the Government of Bombay or their irrigation officers would be prepared to agree 
to any proposal which led to such a result. 

754. Sir Bernard Darley : Might I suggest a possible soffition based on what 
Mr. Trench has said, that he would not look with so much askance at the with- 
drawals of the Chenab and the Panjnad as he would at the withdrawals from the 
Indus, I would say that the Committee should recommend that the Thai Project 
should be postponed until 1939 as originally intended and that reasonable supphes 
be given to enable the Haveli and the Panjnad to work efficiently. 

755. ■ Mr. Trench : We do not yet know the effect of the Haveli project. I feel 

that is a question to which I cannot record a definite reply. I cannot commit my 

Government on the hues of the solution suggested by Sir Bernard. 

756. Chairman : You have no authority to express an opinion ? 

757. Mr. Trench : No. I have not put it to my Government. As a member of 
the Committee, I can express an opinion about it but I cannot commit my 
Government. I can give my personal views. 

758. Chairman Would yon mind doing that ? 

759. Trench : I would go so far as to say that this is the lesser of the two 
evils. 

760. Chairman : Beyond that yon are not prepared to go ? 

761. Mr. Trench : Not without further careful consideration. 

762. Mr. Toy : Perhaps it would assist Mr. Trench if the usual capacity 

factors were apphed to both the Thai, the Haveli and the Panjnad withdrawals 
during April and May. Experience has shewn that in the Punjab, all that the 
canals require is about 0 • 6 in April and 0 • 8 in May. The Thai withdrawal is 6,000 
cusecs and the withdrawals of the HaveH and the Panjnad, 15,000 cusecs making 
a total of 21,000. Following the normal practice in the Punjab 0*4 of this amount 
will not be required for these canals. That would be 8,400 that is 0-4 of 21,000. 
This would go some way to reassure Sind. 8,000 in April and 4,000 in May, less 
than the total authorized discharges of these three. 

763. Mr. Nicholson : referring to the hydrographs : The area coloured green 
showing the discharges required for the Haveh and Thai, include the discharge 
already withdrawn by tbe existing inundation canals. 

764. Mr. Trench : Could you give us any rough idea of the inrmdatiou canal 
discharges ? 

765. • Mr. Nicholson : I can give you exact facts. 6,500 cusecs represent the 
actual withdrawals for the inundation canals. 

766. Mr. Trench : I would just like to mention that in 1934 we were short of our 
demands by 15% of tbe authorized withdrawals for 17 days at Snkkur. 

767. Mr. Oram ; We have no great apprehensions that this project will affect 
the Paharpur canal scheme. It may possibly afiect the level of the Indus from 
which we take ofi. It is not proposed at present to build a weir across the Indus : 
that is a very big undertaking for a very small canal. But it will be a question 
which we in tbe North-West Frontier Province and tbe Punjab should consider if 
the opening of the proposed Thai canal does afiect the possibility of the North- 
West Frontier Province withdrawing the small supphes as easily as they did pre- 
viously. 
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768. The present work is itself a large insurance against any suck effect. There- 
fore it reduces the effect which the Thai would have had on the original Paharpur 
Canal. The North-West Frontier Province does not forego a claim for assistance 
from the Punjab to move the head of the Paharpur canal still further upstream in 
case it should be necessary. 

769. Mr. Trench ; I .should hire to make an addendum in regard to the deficiency 
of water supply in April 1934. The deficiency is important in that month par- 
ticularly. because it has occurred in one out of the first 3 years of the operation of 
the Barrage and secondly because it has occurred in a month in which both the Thai 
and ITaveli projects mean discharges for that month, will suddenly rise from a 
comparatively .small figure to a very much higher one. 

770. Mr. Nicholson : With regard to Mr. Oram’s remarks about the Puujah 
being in any way responsible to maintain the level of the water surface at the head 
of the Paharpur Canal as reconstructed, I refer to the diagrams contained in the 
report of the Superintending Engineers on the effect of the Bhakra Project on the 
inundation canals in Sind — No. P.-G from which it will be seen that there is a 
degradation going on in the river at Bakkar which has moved upstream. Even if 
the Thai Project is not constructed it is very possible that they may find that the 
levels of the river have degraded to an extent that they have not anticipated. 

771. In \'iew of this fact I would disclaim all responsibility for any effect the Thai 
Project may have on the welfare of the Paharpur Canal as apparently the river 
itself, is far more likely to upset their calculations than the construction of head- 
works for the Thai Project. Mr. Oram is probably fully aware of the damage 
which occun-ed at Dehra Ismail Khan in 1920-21 which had led to heavy training 
works being constructed. The causes of this, as some of the hydrographs will show, 
are the conditions of Avhich the local officers were unaware when they were fighting 
with the river. 

772. Adverting to the question of the effect of the withdrawals for the Haveli and 
the Thai Projects on supplies at Sukkur, it is fully realized by me and I think it 
has been fully realized by every one connected mth the problem in the past 
that there must be years of shortage at infrequent intervals, Avhich Avill 
necessitate an adjustment of the utilization of supplies for any new canal project 
above Sukkur on the Indus. 

In most years during April, no difficulty would arise, but in years in which 
shortage occurred, undoubtedly the Punjab would be only too glad to reduce its 
demands on the river at Ivalabagh so as to ensure an equitable distribution between 
the Punjab and Sind. I think it is unfortunate that in Sind, they have a nervous 
apprehen.sion that once a headworks is built on a river, if the control is not in their 
hands, that the water will pass away unseen, unrecorded and beyond recall. If 
such a spirit did exist in the past I trust that it is now defunct ; at any rate, I should 
think the inspection of the records of the waters of the Indus and distributaries 
now maintained, would make any attempt at giving a false account physically 
impossible. 

773. The mean diagram previously considered in connection with the supplies at 
S\ikkur shows the conditions from a bird’s eye view. Coming down to closer details, 
further detailed hydrographs are put forward {®'^) showing the permis.sible 
AvithdraAvals for each canal in the canal system taking off at Siddrur and the total 
Avithdrawals. From these it Avill be noticed that the Eastern Nara Canal has 
already in October, exceeded its permissible supply with great regularity each year 
to an extent of approximately 00% to 70% in excess of that authorized in that 
month and by 2.'5% to 30% in November : in January and February lesser excesses' 
have been withdrawn over those permissible. 

774. In the Khairpur State canals we notice that excess supplies have not only been 
withdrawn during January, February and iilarch AAdiich are not permissible under 
tile orders of the Secretary of State interpreted literally, but also excesses have been 
withdravax in September and October, ilr. Trench explains that such conditions 
arc not permissible but only alloAVcd as an act of grace Avhich does not amount to a' 
claim. In the case of the right bank canals of the Sukkur Barrage also, it shows that 
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in the month of September in each year the supply has been m excess of that 
permissible. "V^Tien we come to the total withdrawals, we still notice they demon- 
strate that in the month of October in each year there has been an excess of with- 
drawals over the authorized. It is important that this point should be borne m 
mind when considering the supplies available below Sukkur. To the supplies 
available below Sukkur in every case, should be added the .excesses withdrawn in 
the canals above permissible. Should this go on unquestioned for a long period 
of years, it might be subsequently stated that a prescriptive right had accrued in 
spite of any statement to the contrary. 

775. Mr. Trench : I should like to remark on the October excess. Though 
undoubtedly there has been an excessive withdrawal in October — ^not excessive, 
but withdrawal in addition to the allotted supply — ^it has been withdrawn under 
the authority of the Government of India’s orders which state that there is no 
objection to such withdrawals provided the water is there (^®). With reference 
to the correspondence resting with yom‘ letter No. 8255-1. AV,, dated the 3rd June 
1929, I am directed to say that the Government of India have no objection to 
certain of the canals in the Sukkur Barrage project being designed to draw off a 
larger volume of water than that allotted to them in the project estimate, on the 
conditions proposed by the Government of Bombay, viz,, that no prescriptive right 
to the additional quantity of water is claimed by the local Government and that 
the additional water will be utilized only when available, instead of letting it run 
waste 

776. Chairman : AA^as a copy sent to the Punjab Government ? 

777. Mr. Trench : Of our resolution \ 

778. Chairman : No, the Government of India’s letter. 

779. Mr. Trench : That I cannot tell you. 

780. Mr. Nicholson : It was never seen by us. Our first knowledge of its 
existence came to light when we received copy of a letter No. 6509/23 I. AV., dated 
Bombay Castle, the 26th. June 1933 from the Secretary to the Government of 
Bombay, Public AA^orks Department to the Deputy Secretary to the Government 
of India in the Foreign and Political Department. A copy was received from the 
Deputy Secretary to the Government of India in the Foreign and Political Depart- 
ment with his letter No. F.-211/R.-33 to the Secretary, Government of Bombay, 
Public AA^orks Department and the Chief Secretary of the Government of the Punjab, 
dated 9th. November 1933. The reference to the letter in question and the enclosure 
in the last quoted letter were not noticed until quite recently when it was found that 
a copy of that letter had never been received by the Punjab Government. 

781. A demi-official reference was made asking that a copy might be supplied as it 
appeared to be of moment, because in the first reference quoted above — ^the letter 
from the Secretary to the Government of Bombay, Public Works Department — -this 
letter was quoted as the authority for an increase of the authorized withdrawals at 
Sukkur, in excess of those approved by the Secretary of State. 

782. AA^hen we came to know that these figures were sanctioned in a Government 
of India letter, we searched hard for it and finally got a copy from the Government 
of India, and then we found the situation was strange. 

783. Chairman : AVliat is the point we are trying to make ? 

784. Mr. Nicholson : Mr. Trench pointed out that they had been authorized to 
draw more water than sanctioned by the Secretary of State and I pointed out that 
this extra withdrawal was contrary to the orders of the Secretary of State. 

785. Chairman : That has no direct bearing on the point at issue. 

786. Mr. Nicholson : Excepting in so far as it will remove conflict of interest 
regarding what is right and what is wrong. 

787. Chairman : Indirectly. 

788. Mr. Trench : I do not think we need labour that point. 

789e Sir Bernard Darley : The only thing I have to say is that I do notthiuk we 
are in a position really to consider what supplies are required for the Thai project 

(58) Letter from tile Government of India: No.* I.'R.-0;-'dateU'29tb'. June 1929 ])rintod in the preamble of 
the Bombay Government’s Resolution^No;^8255 of the 25tb. September 1929. [See Appendix X(B] 
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at present. I thinlc tliat a soil surv'ey should be done first on the same principle as 
was done for the Haveli project before we attempt to allocate any supplies to that 
area. 

790. Mr. Foy : I have not amdhing further to add. 

7gl. Mr. Oram : Nor I. 

792. Mr. Nicholson : With regard to Sir Bernard Barley’s remark. The area we 
are proposing to take is less than one-third of the gross area, and the areas were 
determined by a Superintending Engineer of experience. He was of opinion that 
the major ])roject was impracticable and he put do^vn in this project those areas 
which he knew from personal knowledge to be suitable. The tract has been surveyed 
on a scale of G" to a mile, rcctangulated, levelled, and a detailed record of every 
rectangle with regard to soil has been recorded already. As we have cut down the 
original proposal to one-tliird. I think Sir Bernard Darley can be assured as to the 
suitabilit}' of the area now proposed for irrigation. 

793. Chairman : Did Dr. SIcKenzie-Taylor do the survey ? 

794. Mr. Nicholson : Dr. McKenzie-Taylor has not been over this area. This 
area is high above the Jlielum and has a good subsoil outlet so that water-logging 
will not occur. 

795. Chairman : Gentlemen I suggest we go back to No. 5 of the issues. Mr. 
Guim has verj' Idndly prepared certain hydrographs(®®) showing the mean and 
minimum available supplies at certain points, Eerozepur, Trimmu, Panjnad and 
Suklair, and with Mr. Nicholson’s permission I would ask Mr. Gimn to explain to us 
how these hydrographs have been prepared. 

796. Mr. Gunn, Executive Engineer, in charge of the Discharge Division, Punjab, 
tabled the hydrographs, xohich had been prepared at the request of the Independent 
Members. These are reproduced as Plate III and App. XII-{A) & (B). He then 
explained to the Committee how they had been prepared and the nature of the infor- 
mation displayed. 

797. Chairman : May we accept these hydrographs for the purpose of ascertain- 
ing the available supplies which can be distributed to the different parties, now 
that they have been explained by I\Ir. Gunn ? 

This suggestion was unanimously accepted. 

708. Chairman : I propose now to pass on to No. 9 of the issues before us. 
I suggest that ]\Ir. Nicholson should explain to us what system is adopted in the 
Punjab on the Sutlej Valley Project. 

799. Mr. Nicholson : So far as the upper Pimjab canals at present existing are 
concerned, there is no question of passing any supplies down to any third party. 
The only case in which this question arises is the Sutlej Valley Project and the 
Superintending Engineer of the Eerozepur Canal Circle is the controlling officer. 
He works according to a pre-arranged programme draivn up by the superintending 
engineers of the various canal circles concerned. 

800. Eor the Northern canals a day-to-da)^ account is kept of the distribution of the 
water available, and it is balanced at certain points during the rabi, when all 
the canals have to utili? e water pooled from three rivers. The Superintending 
Engineer, Upper Jlielum Canal, carries out the regulation through the Executive 
Engineer, Jhelum. Similarly there is a programme of distribution for the whole 
rabi crop. At the end of everj^ ten-day iieriod a detailed accoimt of the distribution 
of water in that period and the total distribution to-date is sent to all interested 
parties. The crop period is di\’ided into three parts ; sowing period, kor watering 
period and maturing period. If before the end of the sowing period the distribution 
according to the programme shows that there will not be an equal balancing at the 
end of the sowing period, adjustments are made. 

As regards the distribution of the waters of the Indus between Sukkur and the 
Thai Canal shortages are likely to be so infrequent that it appears unnecessary to 
have a special distribution officer, as, with the intimation of the daily discharges 
in the river at Kalabagh to Suklcur and conversely with the intimation of 
discharges available at Sukkur to Kalabagh, it can be foreseen when the river is 


{»») Plato m & Appendu XI], (A) & (B). 
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falling, when the supplies available are likely to be below demand whereupon the 
sharing on the agreed basis will come into effect. 

802. As regards Haveli and Panjnad, river supplies will have to be shared, and the 
question of utilizing any supphes in excess will be a subject for consideration in con- 
junction with Kalabagh. I venture to suggest that a possible solution to difficulties 
might be obtained by severing the Panjnad river from the main Indus and by 
holding that there is direct connection between any short supply at Suldcur and the 
Thai project and not the Chenab and the Sutlej. 

803. The Chenab being so heavily loaded there is very little water of any value which 
passes down which could be utilized at Suldcur. You have seen from the hydro- 
graphs that the Sutlej and the Ravi contribute no water whatsoever to the 
Panjnad except between the periods late in June and in September, and during this 
period there is no question of shortage of water in the Indus. In the spring when the 
Chenab rises it rises at a rapid rate, and the capacities of canals withdrawing 
from Haveli and Panjnad are small compared to the rapid rise of the river. So, if 
the Panjnad could be separated from the main Indus, it would materially simplify 
all future deabngs in connection with supplies for irrigation from the existing 
tributaries. 

804. Mr. Trench : In regard to the question whether there should be a controlling 
ofl&cer I presume that as it stands it would be generally imderstood to mean a day-to- 
day controller. 

805. Chairman : A Superintending Engineer ? 

806. Mr. Trench : There should be a referee of some sort. If there were a 
Consulting Engineer to the Government of India, he would be the obvious man to be 
referred to in case difficulties arise. 

807. Chairman : To speed up a decision on any dispute between two parties ? 

808. Mr. Trench : I think it is important that there should be some central 
authority to whom disputes or disagreements or differences of opinion can be 
referred. 

809. In regard to the separation of the Punjab tributaries from the Indus, which 
Mr. Nicholson has mentioned, as a method of relieving the situation, I do not think 
I can let it pass without recording that I do not consider that the supplies in the 
Sutlej are of such small proportions that they are not of essential use to the Indus 
canals, and especially the inundation canals during the months of May and early 
June and September. The discharge in September last year which passed down 
the Panjnad was 46 , 757 . 

810. Mr. Nicholson : The controlling officer could have no power over that 
because that is the balance. You have no power of restricting withdrawals beyond 
the capacity of the canals at Panjnad now. 

811. Mr. Trench : There are two points really : one is whether the discharges 
below the Panjnad are of use to Sind ; and the other is, whether a controlling officer 
would in any way alter them. On the first point I would like to record that I am 
not in complete agreement with Mr. Nicholson. I do think that the other point is a 
very important one. 

812. Mr. Nicholson : I agree to it if it is practicable to have a whole time officer of 
sufficient standing, but if he is in the Punjab, Sind may say he is biassed. 

813. Mr. Trench : I am in favour of a central authority. 

814. Chairman : Whole time authority ? 

815. Mr. Nicholson : Mr. Trench wants either an Inspector-General or Consulting 
Engineer, but with political interests at play, he will hesitate. 

816. Sir Bernard Barley : I do not know exactly what the proposal is. 

817. Chairman : Suppose for instance, Bikaner complains he is getting less than 
his rights : he will have the right to appeal to the Punjab Government or the Govern- 
ment of India. 

818. Sir Bernard Barley : That would cause delay. There should be some one 
on the spot to decide questions as they arise. In regard to the distribution on the 
Gharra reach, I find the present arrangements entirely satisfactory. We have 

u 
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meetings once every three months between the parties concerned and we draw up 
a programme for the following three months based on the average supply at the 
time and a forecast of what is likely to be available in the coming period. 

819. Chairman. : An occasion may arise during these three months which may 
necessitate an alteration of the programme ? 

820. Sir Bernard Barley : It does sometimes arise, but we stick to the pro- 
gramme Idee the Laws of the Medes and Persians. One or. the other partner may 
be hit. 

821. Mr. Nicholson : You want one -with an intimate Imowledge of the conditions 
which are so complicated, and one who can appreciate 'repercussions. 

822. Sir Bernard Barley : I am in favour of startmg once more, the post of 
Consulting Engmeer to the Government of India, and he should be the referee. 

823. Mr. Foy : The controlling officer shoidd be the regulating officer for a unit or 
group of units, because he alone gets the day-to-day information quickly enough 
to take action. I do not thinlc you can improve on that. On the Sutlej the 
ultimate control lies with the Punjab Chief Engineer. 

824. While I agree that in the past there has been no serious friction, it is quite 
conceivable that in the future such cases might arise. I certainly think there 
should be a referee with the Govermnent of India. He will have to have very con- 
siderable authority or his decision will not carry weight. A further advantage of 
reviving the appointment of Consulting Engineer to the Government of India or 
having some such central authority would be to keep and digest records necessary 
for the solution of any impending problems. In this meeting we should have had 
great difficulty but for the ample data put forward by the Pimjab. A central 
authority would be an ideal one for compiling all siich data, and that would be 
enough to give him work for 12 months. 

825. Mr. Sladen : In my opinion an officer with the Government of India vdth 
executive power to see that agreements arrived at between the parties concerned in 
the river Indus, are carried out, would be very useful. I do not tliinlc it woidd be 
advisable to have a man who will go beyond the agreement in any way as an inde- 
pendent water control officer. If there is an agreement to share, and one of the 
parties to it thirdra that they are not getting a proper share, then they can appeal 
to this officer who will see that the agreement is implemented. 

826. Mr. Oram ; I do not anticipate anj-thing that is Idcely to require a controlling 
officer. It would be very difficult to find or place a man who vdll be really effective. 
'The Consulting Engmeer to the Government of India could only deal, after some 
delay and enquiry, vdth any differences of opinion. ’ He could scarcely act 
immediately and put right matters of regulation within hours. 

827. Chairman : Would you be in favour of a controlling officer specially ap- 
pointed for this work ? 

828. Mr. Oram : It is difficult to see how he will have any standing between Govern- 
ments. 

829. Mr. -Nicholson : It would be a terribly expensive post. 

830. Mr. Oram : A man in the position of Consulting Engineer to the Government 
of India would be useful in so fax' as he could handle differences, and report on 
difficulties and more or less organize an enquiry, and conduct it, and so on, into 
such matters. 

831. Mr. Nicholson : There is no organization of any magnitude in the world 
without a Consulting Engineer. 

Sir Bernard Barley also pointed out the necessity for a Consulting Engineer. 

832. Chairman : Would you abolish the Central Board of Irrigation ? 

833. The opinion expressed ivas unanimously against any such step. 

834. Chairman ; If the post of Consulting Engineer to the Government of India 
was revived and the implementing of agreements placed in his hands, he would 
turn to the Board for committees of enquiry on disputes. He might well be ex- •• 
ojfcio President to the Board. There would doubtless be other work for him ^of a 
similar nature m connection with other river basins. 
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835. There was general discussion, not recorded on this side issue, leaving the Chairman 
to conclude that the proposal met with general acceptance, 

836. The Chairman adjourned the meeting till 9-00 a,m, on Wednesday the 6th 
. March, 1935, 

837. The Committee re-assembled at 9-00 a,m. on Wednesday the 6th, March 1935, 

838. Chairman : Gentlemen, I am sorry to say that Mr. Sladen is indisposed this 
morning. If you have no objection Mr. Colabawala can represent him this morning. 
This is much better than postponing the meeting. 

839. The Committee agreed to Khan Bahadur Colabaivala representing the Khairpur 
State in place of Mr, Sladen, 

840. Chairman : I suggest we take up the proceedings of 3rd. March 1935 for 
correction and confirmation. 

841* The report of the proceedings of the meeting held on 3rd, March 1935 was confirmed, 

842. Chairman : I suggest we take up the proceedings of the 4th. March, similarly, 
to keep the record up to date. 

843. The report of the proceedings of the meeting held on 4th, March 1935 ivas confirmed, 

844. Mr. Trench : Yesterday I said that I reserved the right to criticize the figures 
of Mr. Sladen. I would like to put in my criticism now. Mr. Sladen stated that 
the culturable commanded area was 3,068,710 acres of dry kharif ; the armual area 
of cultivation was apparently intended. The maximum discharge was 45,926 
cusecs therefore the dry kharif '' duty ” is 67. These figures are obtained indirectly 
from the 1920 Sukkur Barrage Project Volume V, p. x, but include the Khairpur 
State Idiarif which was allowed a lower duty of 50 and have been obtained by 
doubling the rice cultivation to turn it into dry crop. 

845. In Volume V, pages 8 to 11, however, the figures are also given separately for 
dry kharif by canal systems and we get : — 




Area, 

1,000 acres. 

Discharge, 

cusecs. 

North Western Canal 


215 

2,870 

Dadu . . 


111 

1,612 

Bohri 


677 

9,650 

Eastern Nara . . 


375 

4,801 


Total 

1,378 

18,933 

This gives a duty of : — . . 


1,378,000 

18,933 

=73 


846. K.B. Colabawala : Mr.Sladen’s point of view was that the Khairpur State 
canals were designed for kharif, full supply factor of 50, which would irrigate 
201,000 acres. He desired that this point should be mentioned to the Committee. 

847. In the 1920 Project, it is stated that the feeders are designed with a full supply 
factor, (then called duty ’’) of 50, which would irrigate during kharif 201,000 
acres. Bombay engineers had agreed to this duty of 50. 

848. Chairman : Gentlemen ! in the Punjab brief, Mr. Nicholson has mentioned 
the Woolar scheme and other storage schemes and he would like to make a few 
remarks relating to them. 

849. Mr. Nicholson : T'he Woolar Lake is in Kashmir territory and it might be 
■ said that, as such, it was outside the jurisdiction of this Committee. But in order 

to avoid any possible misunderstanding later on (that the Punjab had arranged to 
do something with an Indian State which might be held to be to the detriment of 
parties lower down the river), I propose tp explain it now, so that it may come on the 
record. 

850. This project is quite a small one and has come forward, due to the fact that the 
Kashmir Durbar dredged the out-fall of the Woolar Lake which resulted in the 

‘ river falling more rapidly in the autumn than it did previously. The effect has been 
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adverse to the Punjab and it is proposed to put in a barrage in the outlet of the 
lake and hold up supply when the river is in flood. The storage will be released 
when the supply in the river is below the indents of the canals taking ofi the Jhelum 
river. The total amount is about 300,000 feet acres. 

851. As regards other storage schemes, the question of Bhalrra on the main Sutlej 
has been dealt with separately, but in this report on the “ Projected Bhakra Dam 
and other possible storage sites between the rivers Junma and Chenab ”, it will 
appear, if you look at the map at the back of it, that there are many small sites on 
the afiiuents and the tributaries, on which small storages can be constructed. It 
seems desirable to take this opportunity of asking the Committee to pass an 
opinion, whether the Punjab might have a free hand in small storage schemes such 
as those given on pages 28 and 29 of the report. 

852. The point is that on these afiiuents of the main river, it is only possible to store 
supplies at the height of the monsoon. The capacities are so small that they could 
not have any important effect by the time they reach the Indus. 

853. I believe that the North-West Frontier Province also have a considerable 
number of small schemes of this sort, and it would save, a considerable correspon- 
dence hereafter, if a decision could be arrived at, on such small schemes. In Table 
VI on pages 28-29 of the Keport of the Committee on the Projected Bhakra Dam and 
other Storage Schemes, possible capacities are shown in column 9. For instance : 
taking the Beas, there is Nakehr which has storage capacity of 168,000 foot acres. 
It would appear that the construction of a small storage like that could not affect 
any main issue. 

854. Mr. Oram : The schemes referred to in the North-West Frontier Province, 
were investigated chiefly on the Gomal river and the Tanlc Zam. The Gomal river 
catchment is about 14,000 square miles and the Tank Zam about 800 square miles. 
The proposals were investigated first for retarding basins only, and next for possible 
storage schemes both direct, i.e., in the river valley itself, and indirect, by diverting 
high floods into side valleys. 

855. All of these have been postponed indefinitely as the costs appeared to be un- 
justified by the benefit which the territories xmder the control of the North-West 
Frontier Province would obtain. 

856. There is still the possibility of effecting some measure of conservation of floods 
in the Dera Ismail Khan District, as mentioned in connection with the regenera- 
tion from the proposed re modelling and extension of the Paharpur Canal. 

857. There are other sites on affluents of the Indus, such as the Kurram, but these 
have not yet been investigated. 

858. It is doubtful whether the expenditure involved will be such as to be reason- 
able in proportion to the benefits to be gained by the Province itself. 

859. Perhaps the benefit of any such schemes, if they ever are xmdertaken, would 
be not only to a small Province, with very small areas within that Province on 
which to use Water, but to other users of the Indus catchment yield, who may 
also be slightly benefited from the point of view of retardation and reduction of 
intensity of run off, of flood waters now running to waste. 

860. Sir Bernard Darley : From this list it is seen that there are some storages 
which are very large. 

861. Mr. Nicholson: They are on the main rivers and not on the affluents. 

862. Mr. Foy : I regard this question of storage on tributaries as one of consider- 
able and immediate importance and if the Committee could give a definite recom- 
mendation it would, I think, be advantageous. The reason for their immediate 
importance is that if it is decided to store water for the assistance of the Sutlej 
Valley Canals, the Bhakra scheme is of such magnitude and has so many complex- 
ities that it is not likely to be of such immediate help to the Sutlej Valley Project 
as some of these subsidiary storages which could very quickly be carried out. 

863. Mr. Trench : I should like to say from my own point of view, that a certain 
number of works in recent years have been constructed which have had the ten- 
dency to increase the intensity of peak floods. Therefore I am not prepared on 
theoretical groimds to take exception to works which would have the opposite 
teudency and I would be prepared to agree to a statement that local Governments 
•would not normally object to any small storage schemes designed to store water 
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during the months of July and August or thereabouts. I think it is very desirable 
that when these schemes are constructed the participating authorities in the river, 
should have early information. It tends to create an atmosphere of suspicion 
if no official information is received as to what is being done. 

804 ^ Mr. Nicholson : Could you state a figure up to which no objection will be 
made ? 

865. Mr. Trench : During July and August there is practically no limit to which 
objection could be taken. 

866. Mr. Nicholson : Can I take it that Mr. Trench would favour a storage on 
main rivers if they had a very marked retarding effect ? 

867. Mr. Trench : I consider that in cases of small storages on affluents, they 
would not normally be filled except in years of good flood or that their effect would 
not be definitely detrimental. But I think it is rather extending the issue to 
apply my remarks really to major storage works which I think should be con- 
sidered Individually. 

868. Chairman : I suggest. that the following resolution be considered by the 
Committee : — > 

This Committee declines to lay down any general opinion regarding subsi- 
diary storage policy referred to by Mr. Nicholson, but suggests that each scheme 
should be considered on its merits and agreed to by the parties affected 

869. Mr. Nicholson : I suggest an amendment. After the word “ scheme ” 
insert exceeding a quarter million foot acres 

870. Afteo' some general discussion the Chairman decided to resume consideration of 
this matter later. 

871. Chairman : We have discussed franldy and in considerable detail, the ten 
ISSUES. It is now necessary to pass to the particular points which are at issue 
between the Interested Parties. 

872. We have not attempted to draft these points because we consider that the 
representatives of the Interested Parties should discuss them at an informal 
conference before we place anything on record. But we have attempted to suggest 
a basis for discussion of these points in the circular which has just been 
distributed. 

873. There are several other matters on which decisions are required but if we are 
able to arrive at an amicable agreement regarding the five points included in the 
Circular, I feel confident that we shall be able to reach a decision on other out- 
standing matters, in a few hours. I suggest, therefore, at the conclusion of your 
informal deliberations, that the formal proceedings be re-opened, and any decisions 
which you have reached, should be recorded. 

874. Six of the Members of this Committee are engineers of considerable 
experience and service and in the interests of our profession, Mr. Betterton and 
I trust that you will be able to settle amicably the conundrums before you. 
We fully realize that they are infinitely harder to solve than any cross-word 
puzzle, but in our profession we are accustomed to face difficult problems extend- 
ing over a wide field. I believe I am correct in stating that irrigation engineers 
in this country have never failed to find a satisfactory and practical answer to 
every problem connected with our profession. 

875. The problems now before you are professional matters of a highly technical 
nature and we are definitely of opinion that these problems should be settled by 
ourselves before this Committee breaks up. Should all our labour be in vain, 
then we anticipate that the Government of India will be compelled to refer the 
problems to another Committee, probably presided over by a High Court Judge. 
This would be a grave reflection on the Service of Engineers and vnth your hearty 
co-operation, my colleague and I are confident that this necessity will not arise. 

876. Mr. Betterton and I propose to carry on our own work of exa mining the 
recorded proceedings and we will take no part in this informal discussion. 

877. The Chairman adjourned the meeting. 


(®0) Appendix XIV, 
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878. The Committee re-assembled at 9-00 a.m. on Friday the 8th. March 1935. 

879. ■ Chairman : I understand that the Representatives of the Interested 

Parties have completed their labours and have come to an agreement which is 
to the satisfaction of all. 

880. Mr. Sladen : I am not quite satisfied with my position. 

881. Chairman : Your objection is noted, Mr. Sladen. Gentlemen ! we ^vill resume 

our formal Committee meeting. The first business is to confirm the proceedings 

of Tuesday and Wednesday, 5th. and 6th. March. 

882. The report of the proceedings of the meeting held on 5th. and 6th. March 1935, 
was confirmed. 

883. Chairman : I now propose that we should conclude our discussion on the 
proposed recommendations regarding storage schemes. 

884. Mr. Nicholson : I move the following resolution : — 

885. “ This Committee is of opinion that small storage schemes of a capacity not 
exceeding half a million foot acres, on the affluents of the Indus and its five main 
tributaries for storage of water during the months of July and August may be 
undertaken by any local or state Government, without the formal sanction of any 
other party. But all other Interested Parties should be informed of the main 
details of the scheme prior to its being xmdertaken. 

886. Any scheme exceeding the above capacity must have the prior approval of 
all Interested Parties.” 

887. There was a brief general discussion on the precise wording of the above resolu- 
tion, which was finally passed unanimously as above. 

888. Chairman ; Gentlemen ! I propose now to enquire the respite of your 
informal conference, which started on Wednesday afternoon and finished yes- 
terday evening. 

889. Sir Bernard Barley : Mr. Chairman, may I explain that we formed our- 
selves into an informal sub-committee to consider the five points outlined in 
your circular ? When certain of the easier matters had been decided, the more 
contentious items were taken up for consideration. Messrs. Trench and Oram 
were not directly concerned with the Sutlej problem, but acted informally as 
assessors. I desire to propose a formal vote of thanks to Messrs. Trench and Oram 
for their patience and help during the sittings of our informal sub-committee. 

890. The pi'oposal was carried unanimously. 

891. The Chairman directed that the sense of the Committee in this matter should 
be recorded. 

892. Chairman.: I would refer you to item I of our circular, dated the 5th. March, 
1935, in respect of Khairpur. 

893. Mr. Foy : I acted as recorder on the first day. The Chairman may care 
to see my record. 

894. Chairman : Will Mr. Betterton read out the sub-committee’s record 
regarding Khairpur ? 

895. Mr. Betterton : The sub-committee accepts the proposition that the irriga- 
tion of Khairpur State should be brought on the same basis as on the perennial 
channels of British Sind. Assuming that the culturable commanded area of 
640,000 acres (including 40,000 acres shilrargahs) put forward by Khairpur "State 
are accepted, and that waterlogged areas are included as culturable, then (on the 
Sind Barrage water allowance of 4-2 cusecs at canal head per thousand acres 
culturable commanded area), the permissible head capacity as a perennial system 
would be— 

640.000X4-2 

-^^555— =2,688 ouBecB 

against their present sanctioned capacity of 4,030 cusecs on their two feeders on 
a non-perennial basis. 

896. There is an unsurveyed area of the State which lies on the Eastern Kara canal 
and has already been allotted' a capacity of 400 cusecs on a non-perennial basis, 
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900 . 


901 . 


902 . 

903 . 

904 . 

905 . 

906 . 


907 . 

908 . 

909 . 

910 . 

911 . 

912 . 


Converting this to a perennial basis the perennial capacity would be by propor- 
tionabty — 


400X2,688 

4,030 


267 cusecs 


In these calculations no consideration has been given to any rice areas , any 
change on this account will not affect the conclusion appreciably. J'bis change 
in capacity will affect the total authorized withdrawals at the Sukkur Barrage 
in both kharif and rabi, as will be referred to later when dealing with item (2). 
The sub-committee has not worked out in detail the monthly permissible 
withdrawal on the Sind basis. This is purely a matter of routine. 

Chairman : Do you agree to this, Mr. Sladen ? 

Mr. Sladen : When I asked Mr. Nicholson whether the figure of 2,688 cusecs 
was to be reduced by any capacity factor, he said ‘ no ’, but from the last remark 
read out by Mr. Betterton just now it appears that it will be reduced as a matter 
of routine. What I want the Committee to accept is a figure which will free water 
at times when it is least required by others and will give it to us, when there is no 
shortage. 

I want the capacity factor fixed monthly, giving the average monthly mean 
of 2,688 cusecs. It enables the State to use its water more economically m so far 
as the water is concerned. It also enables the State to be economical in regard 
to its finance because we have these feeders in existence and we want to work them 
to the Sind basis, by remodelling them, as well as our internal distribution. 

The figures that I have suggested which give an average monthly mean of 
2,688 are — 800 in April, 2,250 in May, 3,000 in June, 4,000 in July, August 
and September, 3,200 in October, 2,500 in November and December and 2,000 
in January, February and March. You will see from this that we will make more 
water available in the months of January, February, March, April and May. 


Chairman : Do you accept the statement that the allotment of water to 
Khairpur should be precisely on the same footing as that of Sind ? 

Mr. Sladen : I do not accept this statement. I should like to have the 
allotment of water on the basis of the figures that I gave just now. 

Chairman : What are your views, Mr. Trench ? 

Mr. Trench : I consider that the resolution as it stands justifiably might 
not be strictly interpreted owing to the existing conditions as regards Elhairpur. 

The advantage that we gain is very considerable. We free water in certain 
very low months and additional water is given when it is generally ample up 
to the commitments which we have in those months already. It really comes to 
this that, whereas there is a varying capacity factor in other canals between 
seasons, Mr. Sladen asks for a varying capacity factor not twice a year but 12 
times a year and I think it is fairly reasonable. I am not prepared to oppose it. 

Chairman: The distribution of water between Sind and Khairpur should 
be settled between themselves. It is a purely domestic matter between Sind and 
Khairpur. 

Mr. Nicholson : We are considering the waters of the Indus as a whole. 
The point is whether Khairpur canals are going to be perennial or non-perennial. 
Sind cannot say to Khairpur that they can have a perennial canal with 4,000 
cusecs .as this will alter their capacity and supplies available in the river. 

Mr. Trench : It cannot be considered as perennial because it comes to full 
capacity only during certain months. 

Mr. Sladen : We want more water during the three months of the year 
July, August and September, in none of which is there any shortage. We can 
utilize this water instead of allowing it to go waste to the sea. 

Mr. Nicholson : There are two capacities : one the perennial capacity and the 
other as now demanded in a non-perennial canal. If we agree to this it means they 
will develop prescriptive rights to the excess draw-off. 


Mr. Sladen : I don’t think the Punjab practice applies here entirely. We 
ask for more water only during the three months July, August and September It 
will enable the State to utilize the water more nsefuUy and economically. 
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918^ Chairman : Your objections, Mr. Sladen, have been noted. Let us pass on 
to item No. II, which relates to Sind. 

914. Mr. Betterton : reading proceedings of Suh-Committee. 

“ BABI. 

The sub-committee foimd from a study of the records of discharges at Sukkur 
in the rabi'from November to March that it was only in exceptional years that 
withdrawals contemplated for the Suklnir Barrage project (including a conversion 
of the Ediatrpur channels to a perennial basis), the Thai project and the Paharpur 
extension on the Indus, and the modifications of the Haveli (Trimmu) and Panjnad 
Headworks (withdrawals on the Chenab), would not be fully met. Any insuffi- 
ciency of supply would be so small that it would not cause any difficulty. 

» 

915. On Indus the Thai project would share any possible shortage rateably with 
the Sukkur Barrage canals on the rabi authorized capacities of the channels. This 
would occur only on rare occasions for. a few days. 

916. KHAEIF. 

The sub-committee found that the total additional demands over present 
utilizations is between eleven and twelve thousand cusecs from which must be 
deducted, the amounts used at present in the inundation canals on the Chenab. 
These amount in the kharif months to the figures given in the accompanying sche- 
dule for the years 1922 to 1934 and would be of particular importance during 
September to the inundation canals in Sind from the point of view of the levels of 
the river water surface rather than as regard actual suppUes. As regards the intm- 
dation canals in Lower Sind an additional credit would have to be given for any 
reduction of the kharif discharges for the Khairpur canals consequent on their 
conversion to perennial. 

917. The Government of Bombay have already agreed to an Haveli project with 
a total kharif capacity of 7,500 cusecs, and the total additional demands above that 
figure required for all projects now contemplated including revisions, comes to 
about three thousand nine hundred cusecs from which must further be deducted 
the total actual withdrawals of the inundation canals which have a capacity of 
9,636 cusecs now proposed to be replaced by the Haveli project. 

918 . In addition further discharges set free by the conversion of the Khairpur canals 
to a perennial basis must be deducted from this figure to estimate the effect on the 
Lower Sind canals. 

919. These calculations are based on the assumption that these project canals and 
the Panjnad Canal will work at a capacity factor of unity, i.e. run full maximum 
authorized capacity throughout the entire kharif season. This does not in fact 
occur in actual practice on any canal, so that these are the most adverse conditions 
that can possibly result. 

920. The calculations also take no account of the fact that a withdrawal in the upper 
reaches of a river is not completely reproduced in the lower reaches. 

921. The sub-committee further agree to recommend that the Sulckur Barrage 
canals, apart from the changes consequent on the conversion of the Khairpur canals 
to perennial, should be allowed to increase their authorized withdrawals in the 
month of October by 6,500 cusecs to remedy the non-inclusion on the Eastern 
Nara and the North-Western and Dadu canals of the requirements for kharif crops 
in that month. 

922. To sum up it would appear that even if all changes proposed were brought into 
operation at once, the effect of the additional net withdrawals beyond those to 
which the Government of Bombay are already committed, would be negligible”. 

923. Mr. Trench : I want to put in a definite statement in regard to the October 
supplies. Here is an analysis regarding aU the canals.(®^) 

924‘. _ Mr. Foy : In addition to this statement, there is a statement (®3) which is 

being typed. This statement compares the proposals for the Thai, HaveH and the 
Panjnad withdrawals. 


(«») Appendix XV. 
(0=) Appendix XVI. 
(**5) Appendix XVII, 
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925. Bernard Barley^ Messrs, 'Nicholson and Sladen intimated their acceptance. 

926. Mr. Sladen : There is just one other solution about taking anything over the 
authorized supphes. It is enough if we are allowed to take what we want up to 
4,000 in those three months for a period of say five years in order to enable us to 
get on with remodelhng. This I might be wilhng to accept, but at the same time, 
I think the other solution is more reasonable. 

927. Chairman : We can go back to item No. 1 later. 

928. The Committee unanimously intimated their acceptance of the recommendation 
of the suh-committee on item No, II, 

929. Chairman : Let us go to item No. Ill relating to the Sutlej. 

930. Mr. Betterton : reading 

SOLUTION OF THE GHAERA AND PANJNAD CONUNDRUMS. 

(1) It was agreed that the capacities of the perennial canals in the Gharra 
Reach shall be — 

Punjab, Bikaner. Babawalpur. 


3,940 

2,720 

‘ 6,340 

giving the following percentages 

30 

21 

49 


(2) That the kharif non-perennial and total capacities and percentages shall be 
as shown below : — 



Perennial. 

Noil- 

Total, 

Per- 

Rounded 



perennial. 


centage. 

to. 

Punjab . . 

3,940 

11,523 

15,463 

53-3 

53% 

Bikaner 

2,720 

Nil 

2,720 

9-4 

10% 

Babawalpur 

6,340 

4,467 

10,807 

37-3 

37% 


13,000 28,990 


931. (3) [a) Up to a River Discharge which would give at Perennial Canal 
heads 1/3 + 1/10 of distributary head capacities the rabi percentages shall apply. 

(6) That river discharges in excess of that amount shall go to the non-perennial 
canals until they draw the same (fractions of their distributary capacities). 

(c) When the river discharge exceeds this amount the kharif percentages shall 
apply. 

932. (4) It was agreed that : — 

the Punjab and Babawalpur capacities for their canals from Haveli and 
Panjnad should be as follows : — 



Perennial. 

Non-perennial 

Maximum 



share capacity. 

capacity. 

Panjnad 

1,500 

4,333 

6,500 

Haveli . . 

2,750 


5,000 


933. (5) Babawalpur and Pimjab agreed that clause 4. D. 2 of the 1920 Agreement 
be revised so as to remove the restriction imposed on the utilization of the Chenab 
supphes (by them). 

934. Present (1920) and proposed Head Capacities. 


Partner. 

Pre- 

sent. 

Bikaner 

pro- 

posed. 

Differ- 

ence. 

Rahawal- 
por ! 

pro- 
posed. 

Differ- 

ence. 

Punjab 

pro- 

posed. 

Differ- 

ence. 

Compro- 

mise 

reached. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Punjab 

3,440 

4,446 

1,006 

3,861 

421 

4,179 

739 

501* 

Bikaner 

2,144 

3,250 

1,106 

2,626 

482 

2,642 

498 

576 

Babawalpur 

7,416 

5,304 

—2,112 

6,513 

—903 

6,184 

—1,232 

—1,077 


* Babawalpur ofieted to split the difference between 903 and 1,232 — 1,077 thus offering 
another 174 cusecs. This was divided between P-unjab and Bikaner m the proportion oj 
421 : 482 [vide column 6) giving Punjab 80 cusecs extra and Bikaner 94 extra.” 


Modified subsequently : See Interim and Final Reports. 
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935. , Chairman : Will you kindly explain,' Mr. Trench 1 

936»' Mr. Trench : The above recommendations cover items Nos. Ill, IV and 
part of V of your circular. 

937. ' The method by which the head capacities Were arrived at, are stated at the end, 

which shows the difierent proposals whicli were put up by the difierent Parties and 
how the compromise was arrived at. These figures for the capacities are brought 
forward to the beginning of the statement just read by Mr. Betterton, and the actual 
figures are Punjab 3,040, Bikaner 2,720 and Bahawalpur 6,340. The statement 
gives the percentages also rounded ofi. Actually Bikaner gets 20 • 8 but it has been 
taken at 21. 

938. "When the non-perennial problem was tackled, the non-perennial capacities 
were left as they were. 

939. - Sir Bernard Barley : Yes. They were altered according to the Bahawal- 
pur suggestion and were added to the perennial in order to get the total capaci- 
ties. 

940. Mr. Trench : Yes. It gives the perennial 53-3, 9-4 and 37-3%. Due to 
a gesture on the part of Punjab and Bahawalpur the two fractions of * 3 in the 
Punjab and the Bahawalpur fractions were lumped together and added to the 
Bikaner fraction to round percentages. That is to say 0 • 6 of the total discharge of 
28,990 was added to Bikaner for the Idiarif capacity, which amounts to 174 cusecs. 

941. The next question which was considered was the way of dealing with the early 
kharif supplies and it was agreed that they should be dealt with in the way shown in 
(a), (b) and (c) of paragraph (3) (®^). I do not thinlc there is anything particularly 
to be said about it. 

942. Co min g to the Panjnad share, that was adjusted also' as between Punjab and 
Bahawalpur by admitting that the perennial canal capacity should be 1,500 cusecs’ 
in future and the combined should be 8,000. 

943. • Sir Bernard Barley : I 'think that in the final resolution we should lay it- 
down that it was agreed that the capacities of the Haveli and the Panjnad canals 
should be as shoAvn and that the water should be divided accordingly, 

944. Mr. Nicholson : There is one point here. On the Haveli we haven’t 
'differentiated between any share capacity and the maximum capacity. 

945. Mr. Trench : As between Bahawalpur and Ha veh, the only meaning of get- 
ting out the capacities was the use for sharing purposes. 

946. ‘ ' Mr. Nicholson : The difficulty about the distribution at Panjnad and 
Haveli is that the existing rights for the Sidhnai perennial area and the infiltration 
below the Trimmu headworks to Panjnad on a mathematical basis might be in- 
capable of physical apphcation. 

947. Regarding the distribution of supplies at Trimmu and Panjnad it was suggested 
that Mr. Gunn should work out from the existing data and hydrographs,, the result 
,of applying any suggested distribution schemes so that the Independent Members' 
may see the results obtained and give their recommendations accordingly, I agree 
to accept them. 

948. I am of opinion that the share capacity for the Panjnad canal should be 
stated on the grounds that it is still a portion of the Sutlej Valley Project. Sir 
Bernard Barley, on the other hand, is of opinion that the share capacity should be 
fixed both for the Haveli and the Panjnad canals or, alternatively, that both 
should be struck out. The rNDEPENCBNT members ■will make their own recom- 
• mendation in regard to the distribution, which I agree to accept. 

949. Sir Bernard Barley : I also. 

I 

950. Mr. Trench : The full supply capacities as now fixed were to form the 
basis for distribution of supplies, the precise form of this distribution to be left 
to subsequent examination of the data. 


(65) Proc. 931 , also footnote No. 64. 
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951.. . Committee unanin^ously intivmted their acce'ptance of the general recommend- 

Mtions of the suh-committee on items III and IV as recorded above^ subject to the reserva- 
tion on minor points^ also recorded. 

952. Chairman : We will now pass on to No. V of the circular. I note that a por- 
tion at least, of this item has been included in the general settlement of the Sutlej 
question. 

953. Mr. Betterton, reading 'proceed/ings of sub-committee : — 

KHARIF PERIOD. ‘ 

It appears to be the general view of the sub-committee that the kharif period 
in the west Punjab and Sind, which excludes the Gharra reach of the Sutlej, is appro- 
ximately fifteen days later than in the rest of the Punjab. It is proposed that for all 
purposes the Idiarif period should be fixed from the 15th. of April to the 31st. of 
October, and that changes in authorized shares should take place on these dates. 

But that if supplies are surplus at Sukkur a non-perennial channel may withdraw 
water from 1st. April but shall have no claim against supplies switched to the Sutlej 
from the Western Eivers. This will apply to canals above Mithankot ; below 
Mithankot, Sind to retain existing practice as in 1919 Sukkur Project.’’ 

954. Chairman : I take it that the special circumstances in the Gharra reach led 
to general acceptance of the principle of making the'^stateof the river responsible 
for determining the date of opening of non-perennial charmels. For the rest of 
the systems concerned, the sub-committee’s recommendation is accepted ? 

955. The Committee unanimously intimated their acceptance of the recommendations 
of the sub-committee on item No. V. 

956. Chairman : I suggest that we now discuss any other subsidiary matter 
still outstanding. 

957. Sir Bernard Barley : I propose that when once supplies (both perennial 
and non-perennial) have been allotted to any party, that party should be permitted 
to use such supplies as they wish. 

In Bahawalpur, we are subject to very severe frosts. Some crops, e.g.^ gram and 
peas are very severely hit by frosts. Watering immediately after a frost saves the 
crop. This year when our crops were frost-bitten, fortunately we had a fall of rain 
which saved them. Last year, I wired to the Chief Engineer of the Punjab and with 
his permission, we opened the Fordwah canal for ten days during the rabi and thus 
saved quite a considerable part of the area from destruction. Later, at one of the 
Water Distribution Committee meetings, this question was discussed and it was 
decided that it should not be permitted again and that is the reason why I wish that 
this should be one of the recommendations of this Committee. 

958. General discussion {not recorded) ensued and the following resolution was fram- 
ed : — 

959. “ No non-perennial canal or non-perennial area shall rank for claiming supplies 
during the rabi period. Subject to this restriction, a partner may utilize his peren- 
nial water in any area which he thinks fit.” 

960. All members of the Committee accepted this resolution except Mr. Foy, who 
did so, subject to the ratification of the proceedings of the sub-committee regarding the 
re-distribution of water on the Gharra reach of the Sutlej, 

961. Chairman : Before concluding, this Committee desires to record its views on 
two prominent features of the enquiry. 

962. Firstly. The Committee invites attention to the detailed records orr all 
aspects of the problem which have been kiudly placed at their disposal by Mr 
Nicholson (Pimjab). But for Mr. Nicholson’s grasp of all details of the problem 
and his encyclopaedic knowledge of the records, we feel that the time occupied in 
the examination of the problems before us would have been far greater and that 
possibly an agreed and unanimous decision might not have been reached. 

963. Secondly. One of the outstanding features of our proceedings has been the 
acceptance by every representative of the records of river discharges, placed at 
our disposal by Mr. Gunn (Executive Engiueer, Discharge Division) who accom- 
panied Mr. Nicholson. We are confident that, but for the information so obtained, 
it would have been impossible for this Committee to reach any conclusion as to the 


Modified subsequently : See footnote No. 64. 
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adequacy of the water supply at the key points on the Indus and its tributaries. 
We record our opinion that the work of the Discharge Division has been of the 
utmost value and importance. 

964. We record our concurrence with the views of Sir Thomas Ward expressed 
in 1921, that each Province interested in water supplies should maintain some or- 
ganization, continuously to keep records of this nature. As questions of water 
supplies become of greater importance with India’s development, authentic records 
of this nature become more and more essential to the solution of these problems. 
We congratulate the Punjab Government on their enterprise in this respect and 
trust that the organization now in being will continue this most valuable — ^indeed, 
we may say essential — work. 

965. The Committee passed the above resolutions unanimously. 

966. Sir Bernard Darley : May I propose a hearty vote of thanlcs to our Chair- 
man for the most patient way in which he has heard our difficulties and the manner 
in which he has discharged liis duties. It is largely due to him that we have come 
to these unanimous decisions. 


967. Mr. Nicholson : I would like to second this proposal. 

968. The proposal was carried unanimously. 

969. Chairman : I thank you aU very heartily and congratulate you on the success 
of your labours. The only thing we have to do this afternoon is to correct the 
proceedings of this morning. 

970. Sir Bernard Darley : Without prejudice to any action that may be taken 
on the recommendations of this Committee, the Panjnad canal may be permitted 
to draw off from the 15th. April a maximum discharge of 8,000 cusecs throughout 
the coming kharif season or until such time as any further restriction is placed 
upon it ? 

971. Mr. Nicholson : The Punjab Government may be informed that supplies as 
asked for by them for the Haveli Project are guaranteed. The information will 
enable them to take necessary action in respect to construction. 

972. Chairman to Secretary : Please take instructions this afternoon regarding the 
preparation of an Interim Report. 

973. The Chairman adjourned the meeting till 4-30 p.m. of the same date. 

974. The Committee re-assembled at 4-30 p.m. 

975. Chairman ; Our business this afternoon is to correct this morning’s pro- 
ceedings. 


976. Mr. Trench : I desire that the following note should be added to the record 
of proceedings of the informal sub-conunittee, which have been brought on the 
record this morning : 


977. “ The additional authorized withdrawals at the Barrage for the Suldcm’ canals 

in the month of October, demanded by the Bombay representative, have been 
accepted by all parties ”. 

S78. ' Chairman : Axe you all agreed to Mr. Trench’s addendum being brought on 
the record as accepted ? 

979. The Committee unammously intimated their acceptanee of the addendum. 

980. Mr. Sladen : I should like it to be recorded that agreement has been reached 
between Mr. Trench and myself for adjusting the draw-off of Khairpur feeders, in 
accordance with my remarks on this head, this morning. I have handed in a 
statement. (®'^) 


981. Chairman : Subject to the above notes, does the Committee unanimously 
accept the record of this morning’s proceedings ? 

982. The Committee unanimously intimated their acceptanee of the record. 

988. Chairman : The meeting is adjommed sine die. 


Appendix XVIII. 
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Second Meeting. 

984. Owing to the large numBer of dissenting notes on the draft report of the Com- 
mittee circulated for approval the Chairman decided to hold another meeting in 
order to discuss further some of the points upon which the decisions were not 
unanimous. 

985. The following Members therefore met at Simla on the 17th. June for further 
discussion ; — 


Mr. P. Anderson, C.I.E., I.S.E., Chairman 

Mr. P. A. Betterton, I.S.E. . . 

Mr. W.L.C. Trench, I.S.E. 

Mr. H. W. Nicholson, C.I.E., I.S.E. 

Sir Bernard Darley, Kt., C.I.E. 

Mr. J. Booth, I.C.S. . . 

Bai Bahadur Jai Gopal 


, . Nominated b}' the Gov- 
ernment of India. 

Do. 

. . Sind. 

. . Punjab. 

. . Bahawalpur. 

. Khairpur. 

. Bikaner. 


Mr. M. T. Gibling, I.S.E., Secretary, Central Board of Irrigation acted as Secretary 
to the Committee. Messrs. Sladen and Poy who attended the first meeting were 

• . now in England and their places were taken by Mr. Booth and Rai Bahadur Jai 
Gopal. 

•' The Committee met at the Assembly Hall at 10 a.m. on the 17th. June, 1935, 
and the Chairman opened the proceedings. 

986. Chairman : Gentlemen, the many dissenting notes received on the draft 
report have altered the circumstances, and it is for that reason that this meeting has 
been called to-day to try and obtain a unanimous report from the Committee as a 
whole. The original report, which was circulated, was drafted more or less by Mr. 
Montagu with the assistance of Mr. Betterton and myself. Now that was purely 
a draft skeleton report and was not intended to be a final report at all. The report 
was sent out to Members of the Committee in order to obtain their views and en- 
deavour to obtain as far as possible a unanimous report. After the submission of a 
number of dissenting notes, this meeting has been called to consider that report. 
There are now two points before you : 

should we consider the original draft report as sent to you about two 
months ago, or 

should we 'consider the revised draft report which Mr. Gibling has very 
Idndly re-drafted for us ? 

The third alternative is : — 

should we consider the issues received from the Members of the Com- 
mittee ? 

Personally, I am of opinion, and Mr. Betterton agrees with me, that the 
second draft report, as prepared by Mr. Gibling, should be considered paragraph by 
paragraph. I should lilce the opinion of the members of this committee on the pro- * 
cedure we should adopt. I recommend that the second draft report prepared by 
Mr. Gibling should be considered paragraph by paragraph. 

987. It was agreed to discuss the second draft Findings and Recommendations. 

988. Chairman : Paragraph 3. 1 and 2 do not matter. 

98^. Paragraph 3 read as follows : — 

“ The Committee are of the opinion that the irrigation of Klairpur State should 
be brought on the same basis as that of the perennial canals of British Sind. They 
accept the figure of 640,000 acres as the culturable irrigable area of the State ; 
this includes 40,000 acres of Shikargah which the Committee are prepared to in- 
clude in the area for which perennial water should be supplied. On the basis of 
4 ‘2 cusecs per 1,000 acres culturable irrigable area this would require a capacity 
at canal head of 2,688 cusecs. On the same basis they further agree to the allotment 
of a perennial supply of 267 cusecs to the State area to be irrigated from the Eastern 
Nara Canal to which a non-perennial supply of 400 cusecs was previously allotted.’^ 

990. Chairman : No discussion I think is necessary up to the point for which 
perennial water should be supplied that was accepted unanimously by the com- 
mittee. 


8 
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991. Mr. Booth : Irrigation in Khairpur will not be on the same basis as British 
• perennial canals. The agreement between Mr. Sladen and Mr. Trench was not on 
. the same basis. 

992. Chairman ; The wording of the finding passed by the Committee in March 
was “ on the same basis as the perennial ”. 

993. Mr. Booth: Yes. 

994. Mr. Trench : The Khairpur canals have been allotted varying supplies 
throughout, so that it is not on the same basis. 

995. Chairman : The point is whether Table I attached to the Interim Report (®®) 
is accepted by the Committee. 

996. Mr. Nicholson : The fundamental basis was accepted. This Table was put 
in subsequently. Does this correctly represent the interpretation of the principle ? 
The figure of 4 '2 was based on figures given by Mr. Trench which do not appear on 
the record, and we should show without doubt what the basis is. 

997. Chairman : I thinlc Khairpur and Sind should modify paragraph 3 and put 
up a redraft tomorrow. 

998. A discussion then followed as regards tlie demands of Khairpur, and Table I of 
the Interim Report. 

999. Mr. Booth : The Committee accepted the principle that we should be given a 
perennial supply. We are now giving up a certain amount of the rabi supply 
agreed to, in exchange for an increase in the kharif supply. 

1000. Mr. Nicholson ; Do you ask for a pereimial supply on the same basis as 
Sind ? 

1001. Mr. Booth: The Rohri canal has been designed for this purpose, whereas our 
canals are not. 

^ 

^ ^ ^ :f: 

1002. Mr. Nicholson : As things stand at present, there is no scientific basis. 

1003. The Chairman then ref erred to paragraph 109 of the proceedings at page 11 and 
read out Mr. Sladen' s remarks. 

1004. Paragraph 4 was then considered. 

Paragraph 4. 

“ If Khairpur State irrigation is brought on to a perennial basis then the maxi- 
mum authorized discharges must be reduced in the months of May to September. 
The Committee do not propose, however, to reduce the authorized withdrawals at 
Sukkur on this account, particularly as it would facihtate an agreement as to the 
precise method of distribution between British and State canals at Sukkur ”. 

1005. _ Mr. Nicholson ; I suggest in line 1, that “ the ” be replaced by “ its ”, and 
in line 3, the word “ authorized ” be replaced by the word “ maximum ”. 

1006. It teas decided that a Sub-Committee of Messrs. Booth, Nicholson and Trench should 
look into paragraph 3, that figures should he produced by Mr. Nicholson and that they • 
should if necessary, put up proposals for modification of paragraphs 3 — 7 the next day. 

1007.. Paragraph 8. 

“ The Committee consider that the waters of the Indus proper only should be" 
allotted to the Sind, Thai and Paharpur canals. They agree to a capacity for the 
Thai project canals of 6,000 cusecs with a rabi capacity factor of 0-6, and a mean 
rabi supply of 3,600 cusecs 

1008. After some discussion this was re-drafted and accepted as follows : — 

. _ “ The Committee agree to a capacity for the Thai Project canals of 6,000 cusecs 

\yith a rabi capacity factor of 0- 6, and a mean rabi supply of 3,600 cusecs.” 

j . . 


(68) VoL n, Part V. Also Appendix XVIII of this Volume. 
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1009. Paragraph 9. 

The newly proposed Paliarpnr canal requires a maximum supply in kharifof 
875 cusecs with a mean discharge of 500 cusecs, and a maximum rabi supply of 700 
cusecs with a mean of 360 cusecs, to which the Committee agree 

1010. Mr. Nicholson : After the word requires ” add the words “ for the irri- 
'gation of the North-West Frontier and Punjab tracts This comes in under 
paragraph 240 of the Proceedings. 

1011. The amended draft was then accepted, - ^ 

1012. Paragraph 10, 

In the event of the supply in the Indus proper being insufficient the Thai 
Proo. 915. and Paharpur canals will share any shortage with the Sukkur Barrage canals on 
the basis of their authorized maximum withdrawals 

1013. It ivas decided to add : — 

They consider that the Haveli and Panjnad canals should have a prior claim on 
the waters of the Panjnad up to their authorized withdrawals. In the event of any 
shortage at Sukkur the Haveli and Panjnad would not be called upon to forpgo their 
right to any water up to their authorized withdrawals 

1014. One other change ivas made^ and paragraph 10 as amended below was accepted, 

“ In the event of the supply in the Indus proper being insufficient the Thai and 
Paharpur canals will share supphes available during any period of shortage with the 
Proo. 916. Suldcur Barrage canals on the basis of their authorized maximum withdrawals. 

They consider that the Haveli and Panjnad canals should have a prior claim on the 
waters of the Panjnad up to their authorized \vithdrawals, and therefore they would 
not share in any shortages of the Indus.” 

1015. Paragraph 11 was then considered. 

Paragraph 11, 

“ The Independent Members while agreeing with these Findings recommend 
that the maximum monthly authorized withdrawals be fixed month by month for 
these three projects, and they consider that any shortages in the Indus proper sup- 
plies should be shared by those projects in proportion to the authorized maximum 
withdrawals in the particular month or months concerned. The Independent Mem- 
Proc. 914. bers find, however, from records placed at their disposal that it would be in excep- 
tional years only that the total requirements of those projects would exceed the 
supplies available and any deficiency of supply would ordinarily be so small that it 
would create no difficulty. 

Chairman : In line 3 the words “ three projects ” will have to be changed and 
the names will have to be specified, viz,, Paharpur, Thai and Sukkur. 

1016. Mr, Nicholson also suggested the folloiving amendment in line 3, For the words 
any shortages ” substitute “ during any period of shortage ”. 

Paragraph 11 as amended was then accepted, 

1017. « Paragraph 12. 

“ The Committee recommend that the supplies in the Chenab be shared between 
the Haveli project when it is constructed, and the Bahawalpur canals taking-off 
at Panjnad, and the latter should in future have no claim whatsoever on Sutlej 
Waters, except for regeneration below Islam weir which will be included in the evaiU 
able supplies at Panjnad.” 

1018. Accepted by Mr, Nicholson, 

1019. Sir Berna,rd Darley : Does the Committee agree that were it physically 
possible the waters of the Chenab and Panjnad should be shared between Haveli 
and Panjnad strictly according to their maximum capacities ? 

1020. Mr. Nicholson: That question is outside the discusion. It was left to the 
Independent Members and they had made their award. 

1021. Sir Bernard Darley : It was verbally agreed that you and I should discuss 
this question and that if we could not come to an agreement we would leave it to the 
Independent Members. 
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1022. Mr. Nicholson : The record shows that we definitely left it to the Indepen-- 
dent Members, I refer to paragraph 947 of the Proceedings. 

1023. Sir Bernard Darley : The main issue before the Committee is-— assuming 
that it were physically possible that the water could be shared according to the 
maximum capacities, do the Committee agree to this in principle I do want 
this Committee to give a clear cut decision instead of having to refer this to a second 
Committee if necessity arises. 

1024. Mr. Nicholson : After what has been stated in paragraph '35 onwards of the 
original Findings and Recommendations, I do tliinlc it is rather a pity to endea- 
vour to break up a decision which the Committee had already agreed to. 

1025. Chainnan : It was only a draft and was never intended to be final. 


1026. Mr. Nicholson : In the case of the Panjnad the question of water-logging 
apparently is not of material weight, but in the case of the Haveli it is. I do thinlc 
that the monthly requirements for the Panjnad should be filled in. 

1027. Sir Bernard Darley : Do the Committee agree that the available supplies 
should be shared according to maximum capacities or mean monthly requirements 1 

1028. Mr. Nicholson : Mean monthly requirements. The fixing of mean monthly 
requirements should bear some relation to existing practice. We presume we are 
talking about rabi now. 

1029. Mr. Trench : I think this issue should be decided on the maximum of the 
withdrawals during the two seasons — ^that they should be shared on the basis of the 
Icharif capacity of the kharif and the rabi capacity of the rabi. 

1030. xhe discussion then turned to paragraph 16. 

Paragraph 16. 


“ If, however, it becomes apparent that either of the Haveli or Panjnad canals 
is not receiving the same proportion of its authorized capacity as is the other, then 
the method of distribution must be revised and a water accormt maintained as on 
the Sutlej, water being shared according to the monthly authorized maxima ”. 

1031. Mr. Nicholson ; I accept paragraph 16 in toto as far as the word “ Sutlej ” 
and I would let it end there. I am doubtful whether the rest of the paragraph 
would solve the problem. 

1032. Chairman : We have not come to any decision regarding para^aph 12. (®®) 
I thought it had been accepted without discussion. 

1033. Mr. Nicholson : I suggest that in the first line of paragraph 12 after 
“ Chenab ” the words “ at Panjnad ” be inserted and for the words “ and the latter ” 
etc. the following be substituted : — 

“ and the latter should in future have no restriction placed on its withdrawals 
based on the supplies available in the Sutlej and the restriction of paragraph 4 of 
the 1920 Sutlej Valley Agreement.” 

1034^ It was decided to put a semi-colon after “ Panjnad ” and omit the second “ and ”, 
and Iceep the paragraph as it wa^s ivith this alteratio7i. 

1035. 'Sir Bernard Darley wished to make a further addition to this paragraph and he was 
asked to draft the addition aiid prut it befoi'e the Committee the next day. 

Proceedings of the second day (June 18, 1935). 

1036. The Cennmittee took up for discussion the amended drafts of paragraphs 8, 9 and 10. 

Paragraph 8. 

“ The Committee agree to a capacity for the Thai project canals of 6,000 cusecs 
with a rabi capacity factor of O' 6, and a mean rabi supply of 3,600 cusecs.” 

Paragraph 9. 

“ The newly proposed Paharpur canal requires for the irrigation of the North- 
West Frontier and Punjab tracts a maximum supply in kharif of 875 cusecs with a 
mean discharge of 500 cusecs. and a maximum rabi supply of 700 cusecs with a 
mean of 360 cusecs, to which the Committee agree.” 


Prcc. 240. 


(«9) Proc. 1017. 
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' Paragraph 10. 

In tlie event of the supply in the Indus proper being insufficient, the Thai 
and Paharpur canals will share supplies available during any period of shortage with 
the Sukkur Barrage canals on the basis of their authorized maximum withdrawals. 
They consider that the Haveli and Panjnad Canals should have a prior claim on 
the waters of the Panjnad up to their authorized withdrawals, and therefore they 
would not share in any shortages of the Indus 

1037. Mr. Trench : In paragraph 10, the words on the basis of their authorized 
maximum withdrawals ’’ are not clear. Does that mean authorized maximum 
throughout the year or authorized withdrawals in the months concerned ? In 
paragraph 11 it is made clear. 

1038. Chairman : It means, during the period of shortage. 

1039. It was decided to add the words for the period concerned after maximum 
wiihdraicals '' in paragraph 10 and the amended paragraphs 8, Band 10 were then 
accepted. 

1040. Paragraph 11. 

“ The Independent Members while agreeing with these findings recommend that 
the maximum monthly authorized withdrawals should be fixed month by month for 
the Sind, Paharpur and Thai canals and they consider that during any period of 
shortage in the Indus proper, supplies should be shared by those projects in propor- 
tion to the authorized maximum withdrawals in the particular month or months 
Concerned. The Independent Members find, however, from records placed at their 
Proc, 914-15. disposal that it would be in exceptional years only that the total requirements of 
those projects would exceed the supphes available, and any deficiency of supply 
would ordinarily be so small that it would create no difficulty 

The amended draft ^vas accepted. 

1041. Paragraph 12. 

Thefolloiving re-draft by Sir Bernard Parley was taken up. 

The Committee recommend that the supplies in the Chenab at Trimmu and 
Panjnad be shared between the Haveli project when it is constructed, and the Baha- 
walpur canals taking ofi at Panjnad ; the latter will have no claim whatsoever 
on Sutlej Waters, except for regeneration below Islam weir which will be included 
in the available supplies at Panjnad. When the indents of these two canals cannot 
be met the available water should be shared, as far as physically possible, strictly 
on a basis of their capacities or authorized full supply discharges. For this purpose 
the year should be spht into the periods noted below and water accounts maintained. 
Each canal should receive its fair share of water during these periods : — 

Bahi. 

1st, November to 30th. of November. 

1st. December to 14th. of February, 

15th. February to 31st. of March. 

Kharif. 

1st. of April till river rise to meet indents, 

20th. September or date from which river falls until 15th. October. 

For the period 16th. to 31st. October after the demands of the perennial canals 
have been met, the non-perennial canals should share the balance of water accord- 
ing to the full capacities of those canals. 

The full capacities agreed to are : — 


— 

Perennial. 

Per cent. 

Non- 

perennial. 

Per cent. 

1 

1 

Total 

1 

Per cent. 

Haveli 

2,750 

66 

6,000 

44 1 

i 

7,760 

48 

Panjnad . . . . . . 

1 

1,600 

36 

6,500 

66 

8,000 

62 


2a 
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104'2. The follomng verbal amendment under “ Kharif” was made. For (he words 
“ river rise ”, substitute the words “ river rises sufficiently 

1043. Mr. Nicholson : As regards the mean monthly withdrawals in Table III 
(amended) I should bice to know on what these figures were based. 

1044. Sir Bernard Barley : It is largely a shot in the dark. 

1045. Mr. Nicholson : I suggest that these are proportionately higher than are 
proposed for the Thai project. So the Thai should be treated on the same basis 
and there should be no differential treatment. Either the Thai should be brought 
up or these means should be brought down. 

1046. Sir Bernard Barley ; The capacity factors that I have put down for the 
months of October and March are exactly the same as for the Haveli project. 

1047. Chairman : What is your main point, Mr. Nicholson ? 

1048. Mr. Nicholson : The point is this. In the amended Table No. Ill the 
withdrawals now asked for in column 5 by Sir Bernard Barley are on the basis of 
monthly capacity factors in excess of those which have been accepted for the Thai 
Project. The Thai and the Panjnad are two straight projects which are not com- 
plicated by the question of water-logging and the necessity of working wells. In 
the case of HaveH, however, the question of wa'ter-logging arises, and there is the ' 
desire to restrict irrigation supphes during the middle of the rabi crops so as to 
ensure the continuous working of the six thousand wells which already exist in the 
tract to be perennially irrigated. Furthermore, it will be very difficult to expect 
the Punjab Govermnent to accept preferential treatment for the Panjnad after 
what has been accepted for the Thai. It seems reasonable that the same monthly 
capacity factors should apply to the Panjnad as the Thai. 

1049. Sir Bernard Barley : Why should Haveli get preferential treatment ? 

1050. Mr. Trench : I have more objection to an increase in the Thai than in the 
case of the Panjnad, because I realize that the water in the Indus is generally there, 
whereas in the Panjnad very often it will not be there. 

1051. Mr. Nicholson : All I ask for is equal treatment for the two projects, the 
Thai and the Panjnad, and if you can get the same treatment for both, I shall 
be perfectly content. 

1052. Sir Bernard Barley : I see no necessity to have a mean monthly discharge. 

1053. Mr. Trench : One of the reasons for approving the higher discharge in March 
for Haveli beyond that which was originally approved by the Government of 
Bombay is that in December, January and February the discharge is proposed to 
be cut down. 

1054. Sir Bernard Barley : I accept that. Then put up the Haveh to the same 
figures as for the Panjnad. 

1055. Mr. Nicholson : I repeat again that all I ask for is equal treatment. 

1056. Sir Bernard Barley : As IMr. Trench Avishes that there should be mean 
monthly capacity factors, then I accept this : I do not know how the capacity 
factors were fixed for the Thai, but they are lower during certain months in the year 
than those actually in practice on the existing Punjab canals. The lowest capacity 
factors to which I think we could work efBciently on the Panjnad canals are : — 


October.. .. .. .. .. .. ,. .. 1-0 

November . . .... . . . . . . . *9 

December . . . . . . . . . . . . . . -6 

January .. .. .. .. .. .. .. *5 

February .. .. .. .. .. .. .. *66 

March ,. .. .. .. .. .. .. .. *76 


I previously suggested higher figures than these, so that they might compare more 
evenly with the Haveli canal taking into accovmt the fact that they had simply 
lowered the capacity factors for December, January and February to - Son account 
of the number of wells which they wished to force into operation. All I have 
always asked for is that the Panjnad should befreated on-sirnilar lines to the Haveli 
as far as this is possible. If the Punjab Government consider that it is necessary 
to force people to work their wells during the months of December, January and 


(f O) Appendix XXV. 
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February, I do not tbink this is a reason why tbe Panjnad canal should be forced ta 
have a lower capacity factor during those months, seeing that there are very few wells 
in the perennial area served by the Panjnad canals. I therefore, suggest that the 
Haveli canals should be given the capacity factors which I have now proposed as 
the lowest to which the Panjnad canal can work to, and if they' wish to cut this 
down by executive order during the months of December, January and February, 
their Government can do so. 

1057. ' Mr. Trench : As regards the capacity factors for Panjnad, I agree that 
the ones Sir Bernard Darley has proposed are fair. 

1058. Mr. Betterton : ^^Tiat exactly is your comment on Sir Bernard Barley’s 
proposal ; to have the same capacity factors in Haveh as in the Panjnad ? 

1059. Mr. Trench : One of my main reasons for accepting higher discharges than 
those already accepted by Bombay for the Haveli Project during part of the rabi 
season is that in the three months they have been voluntarily cut down. 

1060. Mr. Booth : (In reply to the Chairman). I agree with Mr. Trench in this. I 
do not thinlc that the Punjab Government having accepted these lower capacity 
factors for the Haveh and Thai, have any reason now to ask for a revision of them 

1061. Rai Bahadur Jai Gopal ; (In reply to the Chairman). I have not studied 
these projects very well and I have no opinion to record. 

1062. Mr. Nicholson : I thinlc I might point out that in his statement Sir 
Bernard Darley made a remark regarding restriction of Bahawalpur in December, 
January and February. It has not been the desire to restrict Bahawalpur in these 
months to the same extent as Haveli. 

1063. Sir Bernard Darley : I have got nothing further to say. 

1064. Chairman : Do you agree that the opinion of the Committee as a whole is 
that this qnestion regarding capacity factors should be decided by the Independent 
Members or not ? 

' 1065. Sir Bernard Darley : I am quite satisfied to accept their decision now. 

1066. Mr. Nicholson : I agree to accept for the Panjnad the same as the Thai. 

1067. Chairman : You -will not agree to the Independent Members deciding the 
capacity factors ? 

1068. Mr. Nicholson : How can I ? The principle of the whole thing is equal 

treatment. In this connection I would refer to the Government of India letter 
No. 15-1 of the 11th. January, 1921 ('i). 

1069. Sir Bernard Darley : I agree to leave the matter to the Independent 
Members. 

1070. Chairman : All except Mr. Nicholson agree. 

1071. Mr. Nicholson : I maintain the only thing is the principle. 

1072. The Committee then took paragraph 12 as re-written {^^) and various alterations 

were suggested. 

1073. Mr. Nicholson : With regard to this draft regarding paragraph 12, I would 

refer to the Interim report, paragraphs 20 and 21 in which the question was left 
to the Independent Members who advised against the adoption of the Punjab view. 
In paragraph 22, the question of the distribution of supphes in the Chenab between 
Haveh and Panjnad was left to the Independent Members with the concurrence 
of the representatives of Bahawalpur and the Punjab. The Independent Members 
gave their finding, and their finding 'in the draft Final Report on the matter is 
given in paragraphs 33 to 37 and it appears that the matter is not open to recon- 
sideration in view of the fact that the matter was left to the. Independent Members 
for their finding, which they have given. 

1074. Chairman ; We are perfectly justified in modifying the draft report in any 
way that the Committee suggests. We want a unanimous Report for the Govern- 
ment of India. 


(’'1) Appendix XXIX. 
(«) Proo. 1041 
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1075» Sir Bernard Barley : In my opinion, paragraph 22 of the Interim Rreport 
was drafted under a mis-apprehension. As I understood the position, what hap- 
pened at Delhi was that hlr. Nicholson stated that he was not prepared to discuss 
the question of distribution, because there were numerous matters which he wished 
to look into in Connection with the switching of Avater, and he also Avished to look 
into and study the hydrographs once more, because the maximum capacities of 
both the Haveli and Panjnad canals had been altered. After some discussion, 

I stated that the quickest solution would be for ibr. Nicholson and me to try to come 
to a separate agreement, and if we could not do so, then we should refer the matter 
to the Independent Members. I regret very much that I did not notice sufficiently 
fhe wording of paragraph 22 when the Interim Eeport was sent to me, but I do 
think that hlr. Nicholson understood that we were to discuss this matter between 
ourselves, and if we could not come to an agreement, we should then refer the 
matter to the Independent Members. 

Now that the Independent Members have heard both sides of the question, I am 
perfectly prepared to leave the decision to them as regards the distribution between 
the Haveli and the Panjnad canals. 

1076. Sir Bernard Barley -produced certain papers to substantiate his case. 

1077. Mr. Nicholson : {to the Independent Members). Is Sir Bernard Darley pre- 
pared to accept your finding ? 

1078. Sir Bernard Darley; Yes. 

1079. Mr. Nicholson : Then I have no doubt that on inspection of these documents 
here the Independent Members AAdll be able to satisfy Sir Bernard Darley of the 
equity of their finding. 

1080. Chairman : Which finding are you referring to, in the first draft report or the 
modified one ? 

I 

lOSle Mr. Nicholson : Your findings in the first report. I AviU accept the modi- 
fications that you now put in in paragraphs 13 to 16. The only tiling is the last 
sentence of paragraph 16. If that goes out, I am absolutely clear. 

1082. Paragraph 13. 

“ While agreeing to the principle of the Chenab supplies being confined to the 
HaA'^eli project and the Bahawalpur canals at Panjnad, the Independent Members 
must point out that the problem is more complicated than that of the Indqs by 
reason of the fact that during the major portion of the rabi season the Khanki, 
Rasul and Islam weirs are closed, and it is clear therefore, that during the major 
portion of the rabi period, the Haveli and Panjnad must be dependent on infil- 
tration or regeneration below those weirs. Prom the records of discharges it is 
seen that it may not be possible at times to diAude water strictly in proportion to the 
authorized capacities of the canals, because the regeneration between Trimmu 
(Haveli Project) and Panjnad may be more than the Panjnad Canal’s share ”. 

Paragraph 14. 

“ Again there is no certainty as to what efiect closing of the inundation canals 
between Trimmu and Panjnad and the substitution of weir controlled canals will 
have on the regeneration betAA^een these points.” 

■ Paragraph 15. 

“ In Anew of these difficulties the Independent Members recommend that the 
Haveli canals should be allowed to draAv off all regeneration water above Trimmu up 
to its authorized capacity and the Panjnad canal would draw off any water arriv- 
ing at Panjnad weir also up to its authorized capacity.” 

Paragraph 16, 

. ^ “ If, howcA’-er, it becomes apparent that either of the Haveli or Panjnad canals 

is not receiAung the same proportion of its authorized capacity as is the other, then 
the method of distribution must be reAused and a water account maintained as on 
the Sutlej, water being shared according to the monthly authorized maxima.” 
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Paragraph 17. 

The Independent Members feel that in this case also it is necessary for the 
monthly mean withdrawals to be defined which has already been done in Table 
IV in the case of the Haveh and Thai projects/’ 

1088. Mr. Trench : ]\Ii\ Nicholson, are you prepared to accept paragraph 12 ? ('^^) 

1084. ^ Mr. Nicholson ; Paragraph 12 as it stands up to the word maintained 
But supposing this afternoon after you study this matter with Sir Bernard Darley 
you find that any amphfication is necessary, I am quite prepared to consider it. 
But it is I thinly premature to commit ourselves at this present moment until the 
matter has been further studied. 

1085. Chairman : We will take paragraph 12 later, tomorrow morning. We will 
now take up 13, 14, 15, 16 and 17. Any modifications ? 

1086. Sir Bernard Darley ; The only modification that I wish to propose in 
paragraph 16 is to add the words “ as proposed by the Committee ” after the words 
‘‘ authorized maxima 

1087. Mr. Booth : Till we Imow what the findings of the Committee are on para- 
graph 12 is it not premature to discuss this ? 

1088. Chairman : 12 is practically finished except the portion about period. 

Then paragraph 13 is accepted in full. 

14 and 15 — no changes. 

16 — subject to reconsideration after inspection of the hydrographs. 

17 needs to be re-drafted now. 

What about 18 ? 

1089. Paragraph 18. 

‘‘ Until such time as the Haveh project is constructed, then Panjnad should 
be allowed to withdraw its full requirements up to the specified monthly discharges, 
on the understanding that it is purely a temporary arrangement which must not 
give rise to the acquiring of rights in those waters. Table III below gives the 
Panjnad canal capacities, but it is essential for the monthly mean withdrawals 
to be included.” 

1090. Paragraph 18 was accepted by the Committee after changing “ acquiring of rights ” 
into “ acquisition of rights 

1091* Paragraph 19. 

‘‘ The Committee agree that since in their opinion the Bahawalpur canals at 
Panjnad should be severed from the Sutlej, a change in the distribution of water 
on the Gharra reach of the Sutlej was necessary in view of the reduced area in the 
Bahawalpur State to be served by the Gharra reach, and they have agreed to a re- 
distribution of the supphes between the Punjab, Bahawalpur and Bikaner. Origin- 
too. 929-51. allocation of shares in supplies available was made upon agreed figures of gross - 
area. Culturable irrigable areas were not known, and even now the new proposals 
are not prepared on a common basis, and in fact it appears to be quite impossible 
to make a distribution strictly on a logical basis accounting for culturable irrigable 
area, full supply factors, duties and intensities, modified in turn by climatic condi- 
tions, rainfall and considerations of water-table.” 

Paragraph 20. 

The Committee, however, agreed to the distribution of the supplies in the 
Gharra reach of the Sutlej in accordance with Table V below ” (J^). 

1092. Rai Bahadur Jai Gopal : I suggest that in Table V (’’) in columns 3, 5 
and 7 the heading might be changed to percentage share of total supphes utiUzed 
in canals”. 

1093. It was agreed to make this entry as a footnote. 

1094. Paragraphs 19 and 20 were then accepted. 

(73) Appendix XXVI. 

( 74 ) Proc. 1041. 
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1095. Paragraph 22. 

Proo. 953-5. “ The Committee are of the opinion that on the evidence recorded in the Pro- 

ceedings a case exists for re\dsing the official dates of the beginning and end of the 
kharif period for the non-perennial canals, and their proposals are as follows : — 

(o) On the Indus below Jlithankot, Sind will retain the existing practice 
i.e., the kharif period will be from the 1st. of April to the 30th. of 
September. 

(6) On the Indus above Mithankot and on the Panjnad and Haveli canals the 
kharif period shall be from the 15th. of April to the 15th. of October, 
but should water be available after the demands of the perennial 
canals have been met the non-perennial canals may remain open to 
the 31st. of October. If, however, supplies are surplus at Sukkur 
a non-perennial canal may open after the 1st. of April. 

(c) In the Gharra reach of the Sutlej. In early kharif the perennial canals 
of the three partners shall have preference to the extent of 26% 
of their revised capacities, i.e . — 




26% 


Cusecs. 

Cusecs. 

Punjab 

3,940 

1,024 

Bahawalpur 

6,340 

1,648 

Bikaner 

2,720 

707 


13,000 3,379 


1086. Sir Bernard Barley suggested 1,025 cusecs as the Punjab share, so that the total 
would he exactly 26% of 13,000. 

1097. Mr. Nicholson stated that the note that he and Sir Bernard- Barley had signed had 
been altered and that item (2) had been entirely omitted. 

1098. It was agreed that the paragraph should be re-drafted. 

1099. Paragraph 23. 

“ Until the river rises to give this discharge of 3,379 cusecs at canal heads, 
the rabi percentages shall apply. When the discharge available is above this, the 
excess shall be allotted to non-perennial canals in the following proportion ; — 

Punjab . . . . . . . . . . . . 72% 

Bahawalpur . . . . . . . , . . . . 28% 

until the non-perennial canals draw 26% of 15,990 i.e., 4,157 cusecs.” 

1100. Sir Bernard Darley : In paragraph 23 of the new draft, for the word 
‘ draw ’ I would lilie the words ‘ are allotted ’ to be inserted. The reason for this 
is that at present on account of the shortage of water during the early kharif season 
we have set aside certain non-perennial areas and informed the people that they 
caimot expect water early in the season, and therefore the full 26% may not be 
passed into the non-perennial canals. If you say ‘ draw ’ it might sometimes lead 
to a quibble later. 

1101. Pai Bahadur Jai Gopal suggested that the original should not he altered. 

1102. Sir Bernard Darley : Will the - Committee agree to this being put in as a 
foot-note ? 

1103. Mr. Nicholson : Could not the other paragraph cover it ? It does cover 
it so far as I can see. 

1104r. Sir Bernard Darley : Is there any objection to a foot-note to make the 
matter clear ? 

1105. Mr. Trench: I ■would say; ‘'’until 26% equal to 4,157 cusecs are being 
utilized ”. 


1106. 


Mr, Nicholson ; ^ Why not say : “ that is to say, that the changes in sharing 
occur at the suppHes in the river given above ”. 
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1107. Mr. Trench : I would suggest : 

‘‘ This is subject to the freedom of distribution given in paragraph 36 ”, or, 

AVhether this discharge has been utihzed on non-perennial canals or elsewhere 
as proposed in paragraph 36 

1108. The latter alternative %vas accepted. 

1109. Rai Bahadur Jai Gopal. — I want to make the following additions as suggested 
by Mr. Foy : — 

Bach partner shall have full right to use its percentage share of the net 
supplies available in Kharif or in Rabi in its perennial or its non-perennial canals. 
In practice the water distribution account for each crop is divided into 3 sub-periods 
which will be taken as units of time for the distribution of water under article 18 
of the Sutlej Valley Project Agreement of 1920.'’ 

1110. Chairman ; He wants this note added, as a separate sentence, which, if it 
is accepted by the Committee, should come under 36. Is it accepted by everybody ? 
Then, it seems 36 will have to be re-drafted. 

Paragraphs 24, 25, 28 and 29 accepted. 

1111» Paragraph 24, 

“ Above this combined discharge of 3379 + 4157 = 7536 cusecs at canal 
heads the partners will share as follows : — 

Punjab . . . . . . . . . . . . 53% 

Bahawalpur . . . . . . , . . . . . 37% 

Bikaner . . . . . . . . . . . . 10% 

and these kharif percentages will apply, whatever the discharge, from July to 15th. 
October.” 


Paragraph 25, 

Bilraner canal discharge will be gauged immediately downstream of the 
unhned portion, i,e., at mile 6 approximately.” 

Paragraph 28. 

The Independent Members have found it impossible to frame any rules for 
the allocation of water between claimants, but they have accepted and have 
endeavoured to act according to the general direction of the Secretary of State that 
in allocating water, the greatest good to the greatest number, must be sought with- 
out reference to political boundaries,” 

Pa/ragraph 29. 

It is clear, however, that the factors which decide claims to water and alloca- 
tion of supplies, at a time when a project is prepared, may not necessarily be the 
deciding factors if the position is reviewed some years later, after the canals have 
been in operation for some time,” 

1112. Paragraph 30 was then discussed. 

Paragraph 30, 

An ad hoc investigation into each case in which the conditions have changed 
is clearly necessary and, as the conditions under which the distribution of water 
was made originally, may in due course, no longer hold good, no factor should be 
allowed to interfere with a re-distribution which is of itself equitable, if that re-distri- 
bution can be shown to be in the general interests. The question of financial 
returns should be considered along with other aspects of the case.” 

1113. In the last line hut one, the words ^‘financial returns ” ioere, at the suggestion of 
Mr, Nicholson, replaced hy the words “ economic aspect ”, and the amended draft 
then accepted. 

1114. At this stage Mr, Trench raised the question of the switching of supplies. It was 
decided to add a paragraph about switching at the end, somewhere between paragraphs 45 
and 46, 
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1115 . ' Paragraph 31. 

“ Generally spealdng, the acquiring of rights in water in perpetuity should never 
he allowed. '\\Tiile not wishing to detract from the sanctity of agreements, the 
Independent hlembers are strongly of the opinion that it should be recognized 
generally that circumstances may arise wliich justify the reviewing of an a^-ee- 
ment which is proved to be no longer equitable, and where on full enquiry, the 
Interested Parties being represented, this belief is indubitably proved, in modify- 
ing the agreement to accord with the altered conditions.” 

1116 . The folloioing amendments were suggested. 

In line 1, for the word “ never ” the word “ not ” should be substituted. 

In line 3, delete “ strongly ”. 

For the portion after “ opinion that ” in hne 3, substitute the following : — 

“ Gircumstances may arise justifjdng the revierving of an agreement which is 
no longer equitable, and where on full enquiry, the interested parties being repre- 
sented, this is found to be the case, the agreement should be modified to meet the 
altered conditions ”. 

1117 . The amendments were accepted. 

1118 . Paragraph 32. 

“ The Independent Members are of the opinion that the fundamental basis for 
the distribution of water must be the culturable irrigable area as defined in definition 
No. 29 of Central Board of Irrigation Publication No. 5 “ Glossary of Technical and 
Vernacular Terms in connection with Irrigatiorr in India.” 

“ To render this possible, the Independent Members hold that no project 
should be submitted for sanction in the future unless and rmtil a detailed soil 
survey has been carried out by some accepted agency.” 

Paragraph 33. 

“ The Independent Members have been greatly impressed by the organization 
which has beerr maintained in the Punjab for many years and a similar organi- 
zation has recently been introduced in Sind to watch the rise and fall of sub-soil 
water levels throughout those Provinces, and they are strongly of the opinion that 
in future no project should be submitted for sanction without full data relating 
to the prevailing sub-soil water conditions. No claim for water, particularly for 
perennial irrigation, should be entertained in respect of land which is liable to be 
waterlogged.” 

Paragraph 34. 

“ The factors affecting this question are several, such as : 

1. prevaihng depth of subsoil water, 

2. nature of the soil to be irrigated, 

3. facilities for drainage, 

4. nature of soil through which canals are excavated and whether they 

are to be lined, 

5. rainfall, 

and whether wells are to be used in addition for irrigation. It is impossible to 
lay down any hard and fast rules relating to those factors, and ever}" case must be 
considered on its merits.” 

These were accepted with slight modifications, 

1119 . Paragraph 35. 

V The consequences however are likely to be so serious that claimants should 
refrain from making any such demands in their own interests, but it is essential 
for the authority deputed to consider such claims to insist upon the most rigid 
investigation of those aspects of a project.” 
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1120. Mr. Trench suggested a modification of this as follows : — 

The consequences of water-logging, however, are likely to be so serious that, 
in the interests of the areas concerned, demands for perennial irrigation should 
not be made where there is danger of water-logging, and it is essential that all 
authorities considering future projects should insist on a rigid investigation of the 
sub-soil water conditions referred to in paragraph 34 above. ” 

This was accepted. 

1121. Paragraph 36. 

'' Subject to the remarks above, the Independent Members are of the opinion 
that once water has been allocated to a Province or State, the distribution tiiereof 
should be left to the discretion of that authority. No rabi water should be allocated 
to any non-perennial canal or non-perennial area, but subject to this restriction and 
those mentioned above, an authority may utilize the water allocated to its perennial 
area, in any area or through any channel, which it deems fit.” 

1122. Mr. Nicholson ; There is one point I would like to suggest. The transfer 
of supplies to other areas should not constitute a new claim for further supplies or 
water. 

1123. The Chairman suggested that paragraph 36 might be re-drafted and taken up the 
next day. 

1124. Paragraph 37. 

The Independent Members feel obliged to record their opinion that tUe 
authorized with^awals for Sind are very high, and they consider that the imga- 
tipn authorities in Sind are over optimistic in their view that water-logging in Sind 
is improbable. From the experience of other Provinces the independent Members 
ibelieve that as time goes on the Sind engineers will find it advisable to tighten up 
the supplies and thereby be able to lessen their requirements at Sukkur.” 

1125. It was felt that the paragraph needed re-drafting and it was decided to re-cowsideT 
it the next day. 

1126. The Committee then discussed the question ivhether in making the recommendations 
the woo'd “ Committee ” should he used instead of Independent Members ”, and it was 
held that wherever there was unanimity of opinion the word “ Committee'' should be 
used. 

Proceedings of the third day (June 19th. 1935). 

1127. Chairman : The first business this morning is to bring up-to-date the pro- 
.ceedings of the 17th. and 18th. June. 

1128. This was done, and the Committee then continued discussion of the draft report. 

1129. Mr. Trench proposed that the following revised draft he adopted in place of para- 
graphs 3 to 5. 

Paragraph 3. 

“ The Committee are of opinion that the irrigation of Khairpur State should 
be brought on to a perennial basis. 

They accept the figures of 6,40,000 acres as the culturable irrigable area of 
the State on the East and West Feeders ; this includes 40,000 acres of shikargah 
which the Committee are prepared to include in the area for which perennial 
water should be supphed. 

The supply of water per thousand acres perennial cultivation on the British 
Canals taking off from SukWris 4v2 cusecs. 

This is arrived at as follows : — 

Culturable perennial area . . . . . . , . 5,49,700 acres. 

Full supply Discharge, less non-perennial supplies for rice . . 22,900 cusecs. 

Discharge per thousand acres .. .. ^4*2 cusecs. 

With the same discharge per thousand acres the capacity of the Khairpur State 
East and West Feeders should be 2,688 cusecs/' 


2c 
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Paragra'ph 4. 

“ In Sind, however, the crop ratio aimed at on perennial canals is 2 rabi to 
1 kharif and the intensity is 81% while in Khairpur the intensity of 80% is pro- 
posed to be attained with a crop ratio of 1 • 25 rabi to 1 kharif. The Committee 
agree that a greater capacity in the canals will be necessary to take the larger 
supplies required for kharif. In rabi the capacity factor of the canals will be 
proportionately decreased. The rabi Avithdrawals authorized will, therefore, be 
less than those which would have to be allowed on the same basis as on the Eohri 
Canal. The Committee therefore agree that the mean monthly withdrawals for 
each month should be as shown in Table I (attached).” 

Paragraph 5. 

“ In the case of the State area to be irrigated from the Eastern Nara Canal, 
for which a non-perennial capacity of 400 cusecs was previousty allotted, the Com- 
mittee agree to the allotment for the future of a perennial capacity of 267 cusecs. 
The authorized withdrawals of the Barrage Canals including Khairpur Avill now 
be as shown in Table II (attached).” (^®) 

Paragraph 6. 

“No prescriptive right to any discharge in excess of the figures in .column 2 
of Table II can be claimed. Since, however, the authorized Khairpur withdrawals 
are mean monthly withdrawals, the condition rmder which extra water may be 
withdravm as enunciated in Government of India letter No. I. B. 6 of 29th. June, 
1929, is reafiirmed'^ That is to say that if the Khairpur Canals wish to take a greater 
supply for part of the month they will be permitted to draw the excess, provided 
the water is available at Sukkur and the monthly mean is not exceeded.” 

S130. After some discussion Mr. Trench suggested the addition of the following words 
after the word “ decreased ” in his revised draft : — 

“ But in view of the special circumstances in lihairpur including the fact that 
two parallel canals have to be run, one on either side of the Bohri canal, leading 
to a diminution of efi&ciency, the Committee agree to accept the rabi duty pro- 
posed for Khairpur' viz., 122 at canal head ”. 

1131. The Committee accepted the revised draft vjith this amendment. 

1132. Paragrajihs 4, 5 and 6 as redrafted ivere aecepted, also Tables I and II (*'’) 
with the footnote at the end of Table I omitted, being unnecessary. 

Paragraph 12. 

1133. Sir Bernard Barley ; The Independent Members and I studied in detail 
the hydrographs put up by hlr. Gunp yesterday afternoon. They undoubtedly 
put a different complexion on the situation and the only way in which a solution 
could be found which would suit aU parties would be to omit any reference to mean 
monthly discharges for the Haveli and Panjnad canals. The conditions on these 
canals are most pecuhar, since they must work entirely on regeneration during a 
great portion of the year. The supplies at times are short of requirements but as 
a rule whenever there are suflffcient supplies there is at the same time ample water 
at Sukkur and therefore it was suggested that, as the mean monthly discharges 
are only put in in order to safeguard the interests of the Suklcur canals, the 
Bombay Government might agree to the decision already come to — that the 
Haveh and Panjnad canals would not share in any shortage in the Indus river. 
There is no necessity to limit their discharges in any month when the water happens 
to be available. 


{~®) Appendix XXH. 

(70) Appendix XXIQ. 

♦ The relevant sentence is as follows : — 

** I am directed to say that the Government of India have no objection to certain of the canals in the 
Bnldmr Harragc project Ibeing designed to draw-ofi a larger volume ol water than that allotted to them in 
the project estimate on the conditions proposed by the Government of Bombay, tnr., that no prescriptive right 
to the ndditional quantity of water is claimed by the local Government and that the additional water will he 
utilized only when available, instead of letting it run waste.** 

(8^>) Appendices XXII and XXm. 
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1134. Mr. Trench : I agree that in practice, whenever there is a shortage of supply 
at Sukkur, thus creating a theoretical demand on the Panjnad, before supplies 
above the. authorized mean withdrawals of the Haveli and Panjnad canals can be 
utilized by them there will in fact be no such supplies available, and therefore the 
question of limiting the supplies of the Haveli and Panjnad to the monthly means 
which have been recorded in the tables would not arise. 

1135. Chairman : In short, assistance cannot be obtained from the Panjnad. 

Then we keep paragraph 12 as redrafted yesterday down to the ‘word 
maintained ’’ and cut out the next paragraph. The portion For the period. . . . 
canals ’’ will stand. The Table as regards the full capacities agreed will also stand. 

1136. A discussion then arose as to the column regarding Monthly mean withdrawals ’’ 
in Table III (®^). A suggestion was made that the monthly mean withdrawals for both 
projects should be omitted in the final report although the column ivill be in the Proceed- 
ingsfor the purpose of reference by the Central Board of Irrigation, 

1137. Mr, Trench was prepared to agree to the mean monthly withdrcmals of the Thai in 
the rabi season, being increased to the same capacity factors as given in Table III 
{amended) {^^)for Panjnad provided there is water available at Sukkur, 

1138. At this stage Mr, Nicholson prepared a statement Table {VI) (®^) of capacity 
factors for Sind, the Pmijab {existing), Thai {according to Table IV) the Panjnad 
{according to amended Table III) (®®) and the Haveli. Sir Bernard Barley added 
revised figures {Col, 6) which he was prepared to accept for the Panjnad Canal, 

1139. Mr. Trench : In view of the situation in Sind I prefer to have the mean month- 
ly withdrawals specified and am prepared to accept the second proposal (Col. 6 
Table VI) for the Panjnad canals. 

1140. Chairman : If you are escaping water at Sukkur, the Panjnad and Thai can 
take-off more than these capacity factors permit ? You agree to the proposed capa- 
city factors ? 

1141. Mr. Trench : Yes I agree. 

1142. Paragraph 16, 

'' If, however, it becomes apparent that this method of distribution is unsatis- 
factory, the matter shall be referred to arbitration by either party ; the method of 
arbitration shall be specified in the agreement, but under present conditions should 
be by means of an ad hoc Committee of the Central Board of Irrigation.” 

This re-draft was accepted with some slight changes. 

Paragraph 17, 

'' The maximum monthly discharges given in Tables III (amended) (^’^) and IV 
(88) fQp Panjnad, Haveli and Thai canals were accepted by the Committee, but 
in the event of supplies at Sukkur being in excess of the authorized withdrawals 
these three canals may share ; the Thai should have prior claim up to the Panjnad 
capacity factors, thereafter any spare water should be shared by the three canals in 
proportion to their maximum authorized discharges for the season r^nncerned. 

1143. This re-draft was accepted with the addition of the following footnote, 

N, B , — In the case of the Khairpur Canals, the term “ authorized withdrawals ” shall 
include any excess over the figures given in Column 8 of Table II required by Khairpur 
provided the monthly mean is not exceeded.” 

1144. The following re-draft of paragraph 22 was considered and acccepted, 

Proc. 953-5. “ The Committee are of the opinion that on the evidence recorded in the 

Proceedings a case exists for revising the official dates of the beginning and end of 
the kharif period for the non-perennial canals, and their proposals are as follows : — 

{a) On the Indus below Mithankot, Sind will retain the existing practice 
as laid down in the Suldnir Barrage Project Report of 1919. 

(81) Proc. 1041. 

(8^) Appendix XXIV. 

(83) Appendix XXV. 

( 84 ) Appendix XXVIII. 

(86) Appendix XXVI. 

(86) Appendix XXV. 

(87) Appendix XXV. 

(88) Appendix XXVI. 

(89) Appendix XXIIT. 
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(b) On tlie Indus above Mitbankot and on tbe Panjnad and Haveli canals 

the Idiarif season shall be from the 15th. of April to the 15th. of Octo- 
ber. but should water be available after the demands of the perennial 
canals have been met, the non-perennial canals may remain open to 
the 31st. of October. Provided that : — 

(t) if supjDhes are surplus at Sukliur a non-perennial canal may open after 
the 1st. April, 

(«■} should supplies from the western rivers be “ switched ” to the Sutlej, 
at some future date, no claim on such “ switched ” supplies shall 
be made on behalf of the non-perennial canals taking off at Trimmu 
(Haveh) and Panjnad. 

If, however, supplies are surplus at Sukkur a ' non-perennial canal 
may open after the 1st, of April. 

(c) In the Gharra reach of the Sutlej. In early kharif the perennial canals 

of the three partners shall have preference to the extent of 26% of 
their revised capacities, i.e . — 



Cusecs. 

26% 

Cusecs. 

Punjab 

. . 3,940 

1,025 

'Bahawalpur 

6,340 

1,648 

Bikaner 

2,720 

707 


13,000 

3,380 


1145. Paragraph 28. 

“ Until the river rises to give this discharge of 3,379 cusecs at canal heads, the 
rabi percentages shall apply. When the discharge available is above this, the 
excess shall be allotted to non-perennial canals in the following proportion : — 

Punjab . . . . . . . . . . . . . . 72 % 

Bahawalpur . . . . . . . . . . . 28 % 

imtil the non-perennial canals draw 26% of 15,990, i.e., 5,157 cusecs, whether this 
discharge is being utilized in the non-perennial canals or elsewhere as approved in 
paragraph 36 ” (®°) 

1146. Rai Bahadur Jai Gopal objected to the words “ whether this discharge is being 

utilized in the non-perennial canals ” to the end of the sentence, but after Mr. 

Trench and Sir Bernard Barley explained the matter, it was decided to adhere to the 
draft, which was accepted after changing 3,879 cusecs to 8,380. 

1147. Paragraph 24. 

“ Above this combined discharge of 3,379+4,157 =7,536 cusecs at canal 
heads the partners will share as follows: — 

Punjab . . . . . . . . . ■ . . . ■ 63 % 

Bahawalpur . . ’ . . . . . . . . . . 37 % 

Bilcaner . . . . . . . . . . . . . . 10 % 

and these kharif percentages mil apply, whatever the discharge, from July to 15th. 
October.” 

This re-draft teas accepted tvith slight changes in figures, 

1143 , Paragraph 36. 

“ The Independent Members are of the opinion that once water has been 
allocated to a Province or State, the distribution thereof should be left to the dis- 
cretion of that authoritj% No rabi water should be allocated to any non-perennial 
canal or non-perennial areas, but subject to this restriction and those mentioned 
above, an authority may utilize the water allocated to its perennial area, in any 
area or through any channel, which it deems fit. 


(">) Proo. 1148. 
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Any such, transfer of water should not, however, entitle the authority con- 
cerned to make new claims for further supplies of water, 

Bach partner to an agreement shall have full right to use its percentage share 
of the net supplies available in kharif or in rabi in its perennial or non-perennial 
canals. In practice the water distribution account for each crop is divided into 
three sub-periods which will be taken as units of time for the distribution of water 
under Article 18 of the Sutlej Valley Project Agreement 1920.” 

1149 . The following amendment suggested by Mr, Nicholson was accepted by the Com- 
mittee, 

Delete from ‘‘ In practice ” and read as follows : — 

To apply Article 1 8 of the Sutlej Valley Project Agreement 1920, the water 
distribution account for each crop is divided into three sub-periods 
which are taken as units of time for the distribution of water. This 
practice is considered to be desirable and should not be changed.” 

1150 . Paragraph 44, 

It was a matter of great satisfaction to the Independent Members to find 
that these records were accepted by every member of the Committee without 
hesitation. In this respect the Independent Members would like to quote the follow- 
-ing resolution of the Committee : — 

One of the outstanding features of our proceedings has been the accept- 
ance by every representative of the records of river discharges, placed 
at our disposal by Mr. Gunn (Executive Engineer, Discharge Divi- 
sion) who accompanied Mr. Nicholson. We are confident that, but 
for the information so obtained, it woiild have been impossible for this 
Committee to reach any conclusion as to the adequacy of the water 
supply at the key points on the Indus and its tributaries. We record 
our opinion that the work of the Discharge Division has been of the 
utmost value and importance. 

We record our concurrence with tlie views of Sir Thomas Ward expressed 
in 1921, that each Province interested in water supplies should main- 
tain some organization continuously, to keep records of this nature. 
As questions of water supplies become of greater importance with 
India’s development, authentic records of this nature become more 
and more essential to the solution of these problems. We congratir 
late the Punjab Government on their enterprize in this respect and 
trust that the organization now in being will continue this most 
valuable — indeed we may say essential — work”, 

1151 . It was agreed to add the following at the end of the paragraph. 

In Sind, similar records of discharges have been maintained since 1902.” 

1152 . Paragraph 45, 

“ Storage works are an expensive expedient and small storages have not as a 
rule proved remunerative. The Independent Members consider, however, that the 
value of storage in regulating the flow of rivers, in reducing peak floods and econo- 
mising in water, is so great, that they invite particular attention to the unanimous 
resolution of the Committee on this subject. 

This Committee is of opinion that small storage schemes of a capacity not 
exceeding half a million foot acres, on the afiluents of the Indus and its 
five main tributaries for storage of water during the months of July and 
August may be undertaken by any Provincial or State Government, 

, without the formal sanction of any other party.* But aU other 

interested parties should be informed of the main details of the 
scheme prior to its being undertaken. 

“ Any scheme exceeding the above capacity must have the prior approval 
of all interested parties,” 


Proc, 963. 


Proo, 964. 


♦The intention of this resolution is to restrict such storages to affluents of the Indus, and to affluents 
of the five main tributaries, viz,, Jhelum, Chenab, Ravi, Beas and Sutlej. 
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1153. This was rc-draffed as follows and accepted. 

“ Storage works are an exjjensive expedient, and small storages have not as a 
rule proved remunerative. The Committee consider storage schemes to be of great 
value in regulating the flow of rivers, in reducing peak floods, and in economiz- 
ing in water, and are, therefore, of opinion, that small storage schemes of a capacity 
not exceeding half a million foot acres on the afliuents of the Indus and its five main 
tributaries for the storage of water during the months of July and August may be 
imdertaken bj^ any Provincial or State Government without the formal sanction of 
any other authority.* But all other interested parties should be informe'd of the 
main details of the scheme prior to its being tmdertaken. The proposed Woolar 
Lake Scheme on the Jhelum, although on a main river, is of such a small capacity 
that it may be included v/ith the above/’ 

llSl'. Paragraph 48. — Agreements. (No draft). 

After some discussmi the Committee agreed to leave the question of agreements to 
the Independent Members, to make their recommendations. 

Proceedings of the fourth day (June 20th. 1935). 

1155. The meeting co^nmmeed at 9 a.m. 

The Committee went through the proceedings of the previous day and made correc- 
tions where necessary. 

Discussion of the Draft Deport was then continued. 

1156. The folloiving re-drafted paragraphs S to 10 were accepted with slight modifica- 
tions. 

Paragraph 3. 

“ The Committee are of opinion that the irrigation of Eihairpur State should 
be brought on to a perennial basis. 

They accept the figure of 6,40,000 acres as the culturable irrigable area of the 
State on the East and West Feeders : this includes 40,000 acres of Shikargah 
wliich the Committee are prepared to include in the area for which perennial water 
should be supplied. 

The supply of water per thousand acres perennial cultivation on the British 
Canals taldng-ofE from Suldcur is 4*2 cusccs. 

This is arrived at as follows ; — 

Culturable perennial area . . , , . . . . 5,49,700 acres. 

Discharge, less non-perennial supplies for rice . . . . 22,900 cusecs. 

Discharge per thousand acres .. .. 4-2 cusecs. 

With the same discharge per thousand acres the capacity of the Khairpur State 
East and West Feeders would be 2,688 cusecs.” 

Paragraph 4. 

“ In Sind, however, the crop ratio aimed at on perennial canals is 2 rabi 
to 1 kharif and the intensity is 81 per cent, while in Khairpur State an intensity 
of 80 per cent, is proposed to be attained with a crop ratio of 1 • 25 rabi to 1 kharif. 
The Committee agree that a greater capacity in the canals ■will be necessary to take 
the larger supplies required for kharif. In rabi the capacity factor of the canals 
will be proportionately decreased but in view of the special circumstances in Khair- 
pur State, including the fact that two parallel canals have to be run, one on either 
side of the Bohri Canal, leading to a diminution of efficiency, the Committee agree 
to accept the rabi duty of 122 at canal heads proposed for the State. They, therefore, 
agree that the mean monthly withdrawals for each month should be as shown in 
Table I.” (^i) 

Paragraph 6. 

“ In the case of the State's area to be irrigated from the Eastern Nara Canal, 
for which a non-perennial capacity of 400 cusecs was previously allotted, the 
Committee agree to the allotment for the future of a perennial capacity of 267 
cusecs. The authorized 'Vvithdrawals of the Barrage canals including Khairpui 
will now be as shown in Table II.” (^®) 


* Tlio intention of this resolution is to restrict such storages to affluents of the Indur, and to nflluentB 
of the five main tributaries, n'r.. Jhelum, Chenab, Bavi, Beas and Sutlej. 

(»') Appendix XXn. 

(6*) Appendix XXni. 
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Paragraph 6. 

“ No rights to any discharge in excess of the figures in column 9 of Table II 
can be claimed. Since, however, the authorized Khairpur withdrawals are mean 
monthly withdrawals, the condition under which extra water may be withdrawn, 
as enunciated in Government of India letter No. I.R.-G of 29th. June, 1929, is re- 
affirmed.* That is to say if the Khairpur Canals require a greater supply for part 
of the month they will be permitted to draw the excess, prov'ded the water is 
available at Suldcur and the monthly mean is not exceeded.’’ 

Paragraph 7, 

^^Appendfx^^ The Committee agree to an increase of 6,500 cusecs maximum withdrawal 

XVI of for British Sind Canals in the month of October to meet the deficit caused by 
include in the sanctioned Project the requirements for kharif crops in 
terim Re- that month on the Eastern Nara, North Western and Dadu canals. This 6,500 
cusecs is included in the figures in Table II.” 

Paragraph 8. 

The Committee agree to a capacity for the Thai Project canals of 6,000 
cusecs with a rabi capacity factor of 0* 6 and a mean rabi supply of 3,600 cusecs.” 

Paragraph 9, 

The newly proposed Paharpur canal requires for the irrigation of the North- 
West Frontier and the Punjab tracts a maximum supply in kharif of 875 cusecs 
Proc. 240. with a mean discharge of 500 cusecs, and a maximum rabi supply of 700 cusecs 
with a mean of 360 cusecs, to which the Committee agree.” 

Paragraph 10. 

“ In the event of the supply in the Indus proper being insufficient the Thai 
and Paharpur canals will share supplies available during any period of shortage 
with the Suldcur Barrage canals on the basis of their authorized maximum with- 
drawals for the period concerned. The Committee consider that the Haveli and 
Proc. 915. Panjnad canals should have a prior claim on the waters of the Panjnad up to their 
authorized withdrawals. In the event of any shortage at Sukkur the Haveh and 
Panjnad canals would not be called upon to forego their right to any water up to 
their authorized Avithdrawals.” 

Paragraph 12, 

157 . The Committee recommend that the supplies in the Chenab at Trimmu 
and Panjnad be shared between the Haveli Project when it is constructed, and the 
Bahawalpur canals taking-ofi at Panjnad; the latter ’will have no claim whatsoever 
on Sutlej Waters, except for regeneration below Islam weir, which will be included 
in the available supplies at Panjnad. When the shares of the two canal systems 
cannot be met the available water should be apportioned, if physically possible, on 
a basis of their capacities or authorized full supply discharges. 

For the period 16th. to 31st. October after the demands of the perennial canals 
have been met, the non-perennial canals should share the balance of water accord- 
ing to the full capacities of those canals. 

The full capacities agreed to are : — 


— 

Perennial. 

Per cent. 

Non- ' 

perennial. 

Per cent. 

Total. 

Per cent. 

Haveli 

2,750 

65 

6,000 

44 

7,750 

48 

Panjnad 

1,500 

35 

6,500 

56 

8,000 

52 


♦The relevant sentence is as follows : — 

** T am directed to say that the Government of India have no objection to certain of the canals in the 
Sukkur Barrage project being designed to draw-off a larger volume of water than that allotted to them in the 
project estimate -.on the conditions proposed by the Government of Bombay, viz, that no prescriptive right 
to the additional quantity of water is claimed by the local Government and that the additional water will be 
utilized only when available, instead of letting it run waste.” 

(03) Appendix XXIII. 
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1158. Mr. Ti melt s^iggested the foUoiving imdificaiion in the first three lines of para- 
graph 12, which teas accepted : — 

“When the Haveli Project is constructed, the supplies of the Chenab at 
Trimmu and Panjnad be shared between the Haveli, and Bahawalpur canals 
taking off at Panjnad.” 

1159. Paragraph 13, 

“ While agreeing to the principles of the Clienab supplies being confined to 
the Haveli project and the Bahawalpur canals at Panjnad, the Committee consider 
that the problem is more complicated than that of the Indus, by reason of the fact 
that during the major portion of the rabi season the Klianld, Kasul and Islam 
weirs are closed, and it is clear, therefore, that during the major portion of the rabi 
period the Haveli and Panjnad must be dependent on infiltration or regeneration 
below those weirs. From the records of discharges it is seen that it may not be 
possible at times to divide water strictly in proportion to the authorized capacities 
of the canals, because the regeneration between Trimmu (Haveh Project) and Panj- 
nad may be more than the Panjnad canal’s share.” 

Paragraph 14. 

“ Again there is no certainly as to what effect closing of the inundation canals 
between Trimmu and Panjnad and the substitution of weir controlled canals will 
have on the regeneration between these points.” 

Paragraph 15. 

“ In view of these difficulties the Haveli canals should be allowed to draw- 
ofi all regeneration water above Trimmu up to its authorized withdrawals and the 
Panjnad canal would draw off any water arriving at Panjnad weir, also up to its 
authorized withdrawals.” 

Paragraph 16. 

“ If, however, it becomes apparent that this method of distribution is im- 
satisfactory, the matter shall be referred to arbitration by either party ; the method 
of arbitration shall be specified in the agreement, but under present conditions 
should be by means of an ad hoc Committee of the Central Board of Irrigation.” 

These were accepted xoith slight changes. 

HQO. Paragraph 17. 

“ The maximum monthly discharges' given in Tables III (amended) {®^) and 
IV (®^) for the Panjnad, Haveh and Thai canals were accepted by the Committee 
bnt in the event of supphes at Sulckur beingin excess of the authorized withdrawals 
these three canals may share ; the Thai should have prior claim up to the Panjnad 
capacity factors. Thereafter any spare water should be shared by the three canals 
in proportion to their maximiun authorized discharges for the season concerned. 

i\’. B . — ^In the case of the Khairpur Canals, the term “ authorized withdrawals ” shall 
include any excess over the figures given in Column 8 of Table II (®®) received by Khairpur 
prowded the monthly mean is not exceeded.” 

1161. The folloiving amendment teas agreed to : — 

“ The mean and maximum monthly discharges given in Tables III (amended) 
and IV for the Panjnad, Haveh and Thai canals were accepted by the Committee, 
but in the event of supphes at Sukkur being in excess of the authorized withdrawals, 
Thai may claim additional withdrawals up to the Panjnad capacity factors. There- 
after any spare w'ater should be shared by the three systems in proportion to their 
maximum authorized discharges for the periods concerned.” 

Ah B. — In the case of the Khairpur Canab the term “ authorized withdrawak ” shall 
include any excess over the figures given in Column 8 of Table II (®®) received by Khairpur 
provided the monthly mean is not exceeded.” 


Appendix XXV. 
(05) Appendix XXVI 
Appendix XXUI 
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1162, Paragraph 36. 

“ The Committee are of the opinion that once water has been allocated to a 
Province or State, the distribution thereof should be left to the discretion of that 
authority. .Each partner to an agreement shall have full right to use its allotted 
share of the net stipphes available in kharif or in rabi, in its perennial or non-peren- 
nial canals. No rabi water should be allocated to any non-perennial canal or non- 
perennial area, but subject to this restriction and those mentioned above, an 
authority may utilize the water allocated to its perennial area, in any area or 
through any channel, which it deems fit. 

Any such transfer of water should not however, entitle the authority con- 
cerned to make new claims for further supplies of water. 

To apply Article 18 of the Sutlej Valley Project Agreement of 1920, the water 
distribution account for each crop is divided into three sub-periods which are taken 
as units of time for the distribution of water. This practice is considered desirable 
and should not be changed.” 

This ivas accepted. 

Il 0 g Paragraph 37. 

“ The Independent Members feel obliged to record their opinion that the autho- 
rized withdrawals for Sind are high, and they consider that the careful investigations 
into the possibilities of water-logging now being carried out should be continued. 
From the experience of other Provinces the Independent Members believe that as 
time goes on the Sind engineers will find it advisable to tighten up the supphes and 
thereby lessen their requirements at Sukkur.” 

This recommendation of the Independent Members, with the substitution of^^Sukkur 
Barrage canals for '' Sind ” was not objected to. 

^164. Paragraph 49. 

It appears clear to the Committee that the Indus basin is not the only case in 
which dfficulties are lilcely to arise, in connection with the distribution of water, 
and they are of the opinion that it is highly desirable that there should be some 
central co-ordination of Provincial and Indian State activities in connection with 
the gauging and recording of water flow in rivers affecting several units.” 

Paragraph 50. 

“ The compilation and study of the voluminous records involved should gen- 
erally be the duty of a full time ofl&cer and staff in each province concerned, and all 
the work should be supervised and controlled by some central authority.” 

These paragraphs were accepted. 

1165. Paragraph 51. 

'' The Independent Members would like to draw attention to the proceedings 
of the Committee on this aspect (Proc. 798-835) and it is suggested that the G-overn- 
ment of India give the point their careful consideration in view of the approaching 
removal of irrigation from the list of reserved subjects.” 

1166. Mr. Trench proposed the following re-draft : — 

As this is one of the most important Committees of the Central Board of 
Irrigation that has been called on to advise the Government of India, the members 
feel that they would be evading their responsibilities if they did not call the atten- 
tion of the Government of India to the fact that they consider that the presence of 
an irrigation adviser with the Government of India would have greatly expedited 
the disposal of this and similar cases.” 

1167. After discussion it was decided to omit paragraph 51 and to refer the question to 
the Central Board of Irrigation with a request that the Government of India be ap- 
proached to ask local Governments their opinion as to whether an Irrigation Adviser 
was necessary. 

1168. Chairman : The only point now left over, so far as I remember, is the question 
of switching water from one river to another. 

1169. Mr. Trench suggested a draft and then left the meeting to keep an appointment. 
Before leaving^ he proposed that the proceedings and discussions should not be finally 
printedup. It was, however, decided that the proceedings should he printed as a separate 
volume but marked confidential, if approved by the Government of India. 

1170. Further discussion on the switching of water and Mr. Trenclfs draft was postponed 
till 2 p. m. to which time the Committee adjourned. 
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1171. The Committee met in the afternoon and froceeded to consider the question of 
Suniching. 

1172. 3Ir. Nicholson opened the discussion by referring to paragraphs 622 — 624 of the 
Proceedings and stressed the point that it teas not proposed to switch any ivater at the 
end of the hharif, and the proposed sivitching atthebeginning of that’season might 7nean 
a delay in opening the Sind inundation canals by 5 or 6 days only. 

1173. Mr. Trench held that 5 or 6 days were almost as important at the beginning as a 
the end of the season and he thought that in vieiu of the attitude of Sind toicards the rest 
of the proposals, it teas rather unfair to expect them to accept such a proposal now, 
U'hich was not lihely to come into operation for 10 years. 

1174. Mr. Nicholson stated that the point was raised in the Punjab brief and he would 
like the Committee to come to some conclusion on the matter noio if possible. The scheme 
had been prepared in rough, bid no further action could betaken until and unless it was 
found that there was a chance of getting the water. The switching would only be 
done in April and May and in view of the enormous help it would afford to the Sutlej 
Valley Project canals he considered that the proposal should be agreed to as it could only 
have a very small effect on the Sind canals. 

1175. jify. Nicholson proposed a draft for acceptance by the Committee, to which Mr. 
Trench did mt agree. 

1176. 'phe Chairman said he thought they might record a general statement hut they could 
not be definite. 

1177. Sir Bernard Darley : This is not a very opportune moment. I think that this 
should be taken up later after careful investigation. I would say that the Com- 
mittee has been forcibly convinced of the appalling shortage of water during early 
kharif — ^in the last few years it has sometimes been only 10 per cent, of the required 
supplies — ^the only way to remedy this is by switching water over from the Ravi 
or Chenab. The only effect of this switching would be to cause the inundation 
canals in Sind to be opened a week or so later. Considering the enormous ad- 
vantage to the Sutlej Valley canals it certainly seems a question which should be 
gone into very thoroughly at an early date. 

1178. Chairman ; I thmk a general recommendation is indicated. 

1179. Mr. Betterton ; I agree. 

1180. Chairman : Mr. Trench, would you accept a general recommendation as 
mentioned by Sir Bernard Darley ? 

1181. Mr. Trench ; The only recommendation I would accept is that the possibilities 
of this might be investigated or something of that kind. 

1182. Chairman; And considered by the Central Board of Irrigation. 

1183. The follou'ing draft was then read by the Secretary, and accepted by the Committee. 

“ The Committee agree to the utilization of the water in the Ravi set free by the 

construction of the Haveli, wherever the Punjab so desire. They are also impressed 
by the insufficiency of the supplies on the Sutlej canals at the beginning of the 
kharif season when it is particularly required for higher valued crops and there 
would be no objection to the switching of supplies from the Chenab if it were not 
evident that such action would affect the inundation canals in Sind to the extent of 
delaying the op'ening of the canals by about a week. Although it would be of dis- 
tinct advantage to the Sutlej Valley Project canals, the matter needs to be inves- 
tigated thoroughly in regard to the possible effect on the Sind inundation canals.” 

1184- Chairman. : Gentlemen, the only thing I have to mention now is that the work ■ 
done this week has been most useful and it is very satisfactory that the decisions 
arrived at on all major issues are unanimous. 

The next point is the Final Report. The draft will be undertaken and we hope 
a copy will be sent to each member by the middle of July. The complete report 
should reach the Government of India by the beginning of September at tlie latest 
and ever}" member is asked to return his copy of the Final Report Avithin a week of 
its receipt. 

1185. After some discussion it was decided that the Findings of the Committee should he 
sent to each member who would be asked to say if there was anything in them, which 
was not correct, and also authorize the Secretary to print his signature at the end thereof. 

1186. The Committee then adjourned sine die. 



J06 


PART VIII. 

APPENDICES TO PART VR 
AND 

PLATES RELATING THERETO. 



106 


APPENDIX I. (A). 

THE OEIGINAL ISSUES. 

1. Should the non-perennial irrigated areas receive perennial water ? 

2. The representatives of the different parties will -please give the required information 
in the form attached.* 

Note. — ^T he representatives of the Interested Parties should bo in a position to justify their 
project intensities as they will be examined on these. 

(For definition of intensity please see item No. 39 of Central Board of Irrigation, Publi- 
cation No. 5.) 

3. Duties. — The representatives of the Interested Parties should be in a position to 
state their duties as these will be analysed in respect of quality of land, rainfall, method of 
cropping and sub-soil water-table. 

(For definition of “ duty ”, please see item No. 66 of Central Board of Irrigation, Publica- 
tion No. 5.) 

4. At this stage the members of the Committee wiU be called upon to express their views 
as to whether the available discharges should be divided on a basis of gross area or culturable 
irrigable area. 

6. What are the available river supplies at all the strategic points on the Indus and its 
tributaries between October and June ? 

Kegeneration will be examined at this stage, 

6. The available supplies in early kharif are generally inadequate for perennial and non- 
perennial canals. The Committee will therefore consider the advisability of fixing the per- 
centage of withdrawals of each party for perennial and non-perennial canals or for both. 

7. The Committee will discuss the question of inundation canals at this stage in respect 
of the minimum levels required. 

8. With reference to the Haveli project, what are the maximum and mean supplies requir- 
ed in (a) kharif and (6) rabi, and are these supplies available without affecting the efliciency 
of the existing canal system ? 

9. With reference to the Thai project wha£ are the maximum and mean supplies required 
in (a) kharif and (6) rabi, and are these supplies available without affecting the efficiency of the 
existing canal systems ? 

10. The Committee may be asked to express their view as to the advisability of an inr 
dependent water control officer. 


T. ANDERSON, 

Ohairmav. 


Not printed. 
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APPENDIX I. (B). 

THE FINAL FORM OF THE ISSUES. 

1 A principle. — Should non-pereruiial irrigated areas receive pereuuial water ? 

2. Projed areas. — ^The representatives of the Interested Parties wiU please give the requir- 
ed information in the form attached.* 

Note. — ^T he representatives of the Interested Parties should be in a position to justify their 
project intensities as they will be examined on these. 

(For definition of “ intensity ’’ please see item No, 39 of Central Board of Irrigation, Publi- 
cation No. .5.) 

3. Duties. — The representatives of tbe Interested Parties should be in a position to state 
their duties as these will be analysed in respect of quality of land, rainfall, method of cropping 
and sub-soil water-table. 

(For definition of '' duty please see item No. 56 of Central Board of Irrigation, Publica- 
tion No. 5.) 

4. A 'prvncifle . — ^At this stage the members of the Committee will be called upon to 
egress their views as to whether the available discharges should be divided on a basis of gross 
area or culturable irrigable area. 

5. Decords. — ^What are the available river supplies at all the strategic points on the Indus 
and its tributaries between September and June ? 

The Committee will also discuss the question of inundation canals in respect of the minimum 
levels required. 

Regeneration also will be examined at this stage. 

6. A priTidph .- — Should existing canals take precedence over future projects in consider- 
ing the division of surplus water found available ? 

7. Records. — The available river supplies for certain existing canals, both perennial and 
non-perennial, are said to be inadequate at certain seasons. The Committee will examine 
this question together with that of the dates of opening and closing of non-perennial channels. 

8. With reference to the Haveli project, what are maximum and mean supplies required in 
(a) kharif and (6) rabi, and are these supplies available without affecting the efficiency of the 
existing canal systems ? 

9. With reference to the Thai project, what are the maximum and mean supplies required 
in {a) kharif and (6) rabi, and are these supplies available without affecting the efficiency of 
the existing canal systems ? 

10. Control. — The Committee may be asked to express their view as to the advisability of 
an independent water control officer’’. 

F. ANDERSON, 

Chairman. 


* Not printed. 
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APPENDIX m. 

'* j 'I 

Copy of confidential letter No, 15, dated tlie 6th, Sepiemher 1906, from His Highness Mir Sir Fait 

Mohammed Khan, Talpur, G.C,LE,, Ruler of Khairpur State, to the address of the Political 

Agent, Khairpur State, 

After coniplimerits. With reference to your confidential letter No. K/24, dated the 21st. 
July last on the subject of the construction of a weir at Rohxi on the River Indus, I have the 
pleasure to reply as under : — 

Witliin the last 12 years of my rule, I have spent eleven lakhs of rupees on the improve- 
ment of the irrigational arrangements of my State, the result of which has been that in the first 
nine years, the revenue of my State rose by 100 p. c. and during the last three years it rose 
by another 80 p.c. Cultivation has spread so much that I could not find last year an area 
of 2,000 acres of commanded land (even in four blocks) for Camel Service Grants, so I have to 
deforest two reserved jungles and a shikargah,. The area of actual cultivation is 32 p.c. 
on cultivable area in my State, whereas it is 21*6 in the Hyderabad District, including the 
Fuleli tract. 

2. The condition of my canals is all that I can desire. My subjects and myself are quite 
satisfied and 'content. I\Iy canals and their feeders are so well constructed that in most part 
of inundation season the Head Regulators are kept partly closed ; and even when the River is 
nothigh, the full supply is secured by opening wholly their Head Regulators. Withm the 
last seven years (after the improvements have been carried out) deficiency of water supply has 
not been experienced, though there have been periods of low River and complaints of scarcity 
of water have been loud elsewhere. 

3. ^ I need hardly add that I enjoy complete freedom of increasing the supply in my State 
by digging new Canals or new Feeders, diverting water from one system to another, as occasion 
requires. The leVel of the country is fortunately favourable, in the greater portion of the 
length, the lands of the irrigated portion of my territories have had to be protected by large 
Bunds as the inundation level is above the general level of the country. 

4. About I of the Canal irrigated area depends(^) on Sathiovah and Mirwah, which join 
together lower down, the former being a feeder. The Heads of both are only three miles below 
Rohri and the spot is permanently reliable. In the last fifty years, since the Sathiowah was 
dug, the River has remained constant and unchanged there and is likely to remain so, as long 
as the state of things at Buldcur remains as now. The ‘‘ Kharif ’’ supply available at the heads 
of these canals is simply abundant, and as regards *‘Rabi ” the Sathiowah biings in the Mirwah 
a perennial supply. 

5. The remaining portion of the State is watered by comparatively smaller canals, one 
of which is a fairly large one. The Mainwah, Bodli Wah and Ahmedpur Wah irrigate mostly 
low tracts of rice fields, so that no more water is wanted there, and no change is required. The 
rest of the area mainly depends on the Abulwah (including Jadi and Madhowah), the upper 
portion of which is mostly ‘‘ Moki ” (flow) already and the lower portion which comprises mostly 
Jagirs is lift but is well served even in ‘‘ Rabi by innumerable wells. The Water of the 
Mirwah can easily be taken there if found necessary. 

6. For these reasons, the weir can not give more water than I have now in the Kharif ” sea- 
son. On the contrary, it may restrict my present unlimited freedom of irrigation, and limit my 
supply to a Feeder Canal the watei? level of which, will not be perfectly better than that! have 
now got. 'While as regards ‘‘ Rabi the advantage to me is not, I beg leave to say, as large 
as you have pointed out. Out of the four talukas, in two (Mirwah and Faizganj) there is fairly 
satisfactory Rabi ’’ supply and I can, by small outlay improve the ‘‘ Rabi ’’ supply to nearly 
as good as I can get with the- weir. For other reasons too, I have to carry out these 
improvements, whether the weir is constructed or not. In the remaining two talukas, (^) (w., 
Khairpur and Gambat) in the greater portion there are innumerable wells which have been 
constructed by large outlay. The rabi crops from wells are generally better paying than 
“ mold -rabi ’’ 'crops, while the cost .of the wheels is in reality imperceptible, because the 


(^) Page 20, Br. Summers’* Report on the Preliminary Estimates of the Rohri-Bad Feeder and Rohri- 
Hyderabiid Canals : — 

“ The Mirwah and its second mouth, the Sathiowah, which has worked well and supplies about half of 
the Kharif and nearly the whole of the Rabi (supply) and now flows when the Bukkur Gauge reads zero, so that 
the Mirwah is practically a perennial Canal.” ’ 

(^) Page 21 of Br. Summers’ Report on the Preliminary Estimates of Rohri-Bad Feeder and Rohri 
Hyderabad Canals : — 

** Plan No. 3 shows that the northern portion of the State and the Gambat taluka'are liberally providcct 
with 'vVbIIs, the number in some parts being as many as ten to twenty, and even thirty in one place to the' 
square mile." 
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bullocks which, are required to be maintained for khatif cultivation are used in ^'rabi to lift 
water, instead of being kept idle. Moreover the well water is used to supplement Canal irriga- 
tion" as in the months of August and September, tbe lands are well /flooded and the seed is 
sown on saturation so derived, the well water being used later. . Accordingly much large area is 
brought under ‘‘ llabi than would be the case on purely well irrigation. The selling rate of 
wheat cultivated on wells is better than other wheat and the out-turn, as stated is larger per 
acre. The land holders in my state are peasants, proprietors possessing small area for -which 
they have provided wells, so they do not quite stand in need of “rabi ” flow water, that would 
be brought with the aid of the weir and arc better off with inundation within Sailab aided 
by wells as now. 

7. I am therefore not willing, nor desirous to see that the weir may.be constructed at Rohri. - 
I can say definitely that I do not want the weir, and much less I would undertake to pay any- 
thing towards its cost. 

8. I can well understand, however, that it is not in my power to prevent the supremo 
Government from constructing the weir in their own limits at Rohri for the benefits of their 
territories. K they decide to construct it, I shall suffer very seriously. The heads of all my 
present canals being so near Rohri lower down, the supply in my canals in winter and June and 
July when water is specially wanted to start cultivation, and in September when it is more 
urgently needed for the crops to ripen, will fall down as the weir will bo in use in those months, 
and the permanent loss to me and my subjects will bo indescribably great. My canals will 
be rendered I may say, practically useless. 

9. The course that will be left to me, will be to ask for justice to me and to my subjects 
and to request for a proper and sufficiently compensating water supply being restored at the 
entire cost of the British Government, I shall indeed ask that I should be given a separate 
Feeder from above the Weir at the cost of British Government to join the Sathiowah and the 
next to join the Mirwah at Khairpur, and that a branch from it should run on from near my 
boundary to feed the upper portion of the Mirwah, Bagharwah, Mainwah, Bodli, Ahmedpur- 
wah, Abulwah, and branches, and Jadi and Madhow. This Khairpur Feeder will have to bo 
left completely in my control from its. head, and I should have jurisdiction over its length in 
British Limits, and the size of Head Regulator and the width of the land acquired should be 
large enough for ^videning the Feeder for future extension of cultivation, etc. 

All the cost of this will of course be borne by British Government, as also of the bridges, 
regulators, re-alignments, diversions and every kind of other work which %vdll be necessitated 
by the altered arrangements, within my limits or in British limits. The supply from the Branch 
of the Feeder to the Ulra Jagir and the Kingri tract will be given from one separate outlet only, 
for each, to avoid constant trouble. 

10. I can not overlook that when I would ask for the restoration of my water supply I shall 
be required to allow the Feeder for the British Districts lower to pass through my State. Though 
very reluctantly it will be, I shall no doubt in those altered circumstances feel obliged to allow 
the Feeder to pass through my State after the weir is constructed' in which case I would ask that 
it should run alongside the Railway and should be provided to my satisfaction, with all the 
necessary bridges for communication, syphons for the branch of my feeder referred to, for any 
other canals or distributaries that -will be cut and that wire fencing should be provided and all 
water courses, etc., that may be interfered with, will be made up for. I am informed that the 
area of land required will be under 2,400 acres and the width of the canal is 480 feet. I would 
ask that equitable compensation should be paid to my subjects while as regards my royalty 
claims, I -will consider it derogatory to my prestige to ask for cash compensation and I shall have 
to leave it to the justice of the British Government. 

11. I shall further ask that I should be allowed to make distributaries in the Nara taluka 
from the Nara Channel to irrigate and cultivate an area of about 120,000 acres which is lying 
waste there. The Nara Channel runs through my territory. I had unfettered rights to use 
the water. But when the exchange of lands took place by which a triangular piece at the head 
of the Jamrao was given up by me and the Keties to which I had independent claims were 
restored to me under restricted conditions, I was asked to include a condition in the Agreement, 
which runs as below : — 

** His Highness the Mir agrees that he -will not construct any new canal out of the Eastern 
Nara River or obstruct its water or divert it -without the consent of the British 
Government.” 

I felt all along that my right to use water really wanted for irrigating my lands from the 
Rata Channel was not intended to be stopped, and that it was not meant that I should allow 
such a considerable area of land to lie waste, for which there was no other source of irrigation. 

I had reason to suppose that it was meant to keep a sort of supervision that the use I would 
make of the water was really needed for cultivation and was not a wasteful or speculative 
one . But from some recent indications I find that it is now intended that I should not dig any new 
canal from the Kara. This does not seem to be fair to me or to my subjects. The area is about 



20,000 acres andtlie annual cultivation is not likely to exceed 10,000 acres at the most. The 
population is very scarce so the measures in view will be gradual. It seems probable that the 
intended restriction is due to anxiety for the Jamrao canal and the Kara vaUey system. But 
comparing the extent of the culturable area in my territory (20,000 acres) to the area commanded 
by the Jamrao Canal which is 900,000 acres, it would be felt that the apprehension is far fetched. 
In any case I think that when the Eastern Nara supplies water for about 500,000 of acres 
of annual cultivation in the Jamrao and Thar and Parker districts, some ten thousand acres of 
cultivation in my limits should not be minded and the condition of the agreement should not be 
so unfairly interpreted as to prevent me from getting the land cultivated. 

12. Some provision will have to be made for the contingencies of failure of the weir after 
its construction or of the Feeder Canal. 

In conclusion I may add that I shall have no objection to the detailed survey being made 
provided no trees are cut in my limits. After this is done I shall be willing to discuss and settle 
all the required details as generally specified above and I trust the details will be settled satis- 
factorily and after I am satisfied from the final project that the fair and proper needs of my 
State are met, I shall enter into an agreement on the lines sketched above. 

Trusting you are in the enjoyment of excellent health.” 


Handed in on 4th. March 1935. 
J. M. SLADEN, 
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APPEBfDIX IV. 

J Tea statistics stibmiited by the Interested Parties in connection mth ISSUE No. 2. 

A. Sind . — Statement showing culturable irrigable areas and areas proposed to be irrigated 

on the Lloyd Barrage British Canal Systems. 

B. Punjab . — Statement showing irrigation data for Haveli and Patti (Thai Canal) 

Projects. 

C. N.-W* F. P. — Statement showing the remodelling and extension of the Paharpur 

Scheme. 

D. Bahawalpur . — Statement showing the adjustments proposed on the Bahawalpur 

system of canals. 

E. Bikaner . — Statement showing enhanced irrigable areas, 

E. Khaiffur . — Statement showing peremual areas. 
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APPENDIX IV. (A). 

Sind. — Statement showing culturable irrigable areas and areas proposed to be irrigated on the Lloyd Barrage 

British Canal Systems. 


(Lakhs of acres.) 


Canal. 

North 

Western. 

Dadu. 

Rice 

Eastern 

Nara. 

Robri. 

Headworks 

Sukkur. 

Sukkur. 

Sukkur. 

Sukkur. 

Sukkur. 

Gross Area . . 

10-22 

6‘58 

5-44 

21-65 

27-20 

Onltnrable Irriga- -< 
ble area. 

^Perennial 

7-06 

4*29 

Nil 

18-99 

24-63 

Non-perennial . . . . . . 

1-90 

•55 

Rice 3 • 95 

Dry *60 

4-55 

1-92 

O-IO 

Percentage to be 
Irrigab^. 

r 

Perennial Canals. 

’'Kbarif (Dry) . . 

24 

20 


29 

27 

Rabi . . 

63* 

60* 


48 

66 

Non-perennial (Rice). 

90 

95 

88 

75 

100 

Area proposed to be 
irrigate. 

Kbarif -< 

^ Perennial 

1*72 

0-84 

•• 

5-69 

6-65 

Non-perennial 

1-04 

•52 

4-02 

1-43 

•10 

1 

Rabi (exc 

1 

1 

4*45 

2-57 

•• 

9-10 

13-66 


* Due to mixed rice and dry distributaries. 


W. L. G. TRENCa. 
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appendix IV. (B). 

Punjab. — Statement showing irrigation data for Haveli and Patti {Thai Canal) Projects. 






Haveli Project, 

Patti (Thai) 


Particulars. 


Perennial. 

Non -perennial. 

Total. 

1 

j Project. 
Perennial. 

Headworks 





Trimmu, 

1 

Kalabagh. 

Gross Area 


. (Acres) 

603,500 

862,200 

’ 2,556,600 

2,500,000 

Culturable commanded area . . 

• >> 

608,076 

1 705,676 

1,313,661 

1,276,000 

Perc.?ntage of C. C. A. on Gross 


87*6 

82*0 


86 


1 

'Kharif 


23*1 

33*85 


23-3 


^On Gross area j 

Rabi 


60*0 ; 

33-85 

j 

•• 

42*0 

Percent- j 
age of 
area to bo-^ 
irrigated. 


^Total 


83-1 

67*7 

** ' 

65*3 

j 

pCharif 


26*4 

41-36 


27*5 



^OnC.C.A. 1 

Rabi 


68*6 

41-35 


49*4 



Total 


95*0 

82*7 


76*9 



I'Kharif . 

, Acres : 

100,440 

291,690 


360,000 

Area proposed to be irri- J 
gated. j 

Rabi 

1 

• • 

417,200 

291,690 


630,000 



LTotal 

7* 

■1 

683,380 


980,000 


Haveli Project* 


Gross area dbrived from I'' maps in statement acoompan^dng the Punjab brief (Annoxuro A, columns 10 andll). 

C. O. A* from Haveli Project 19^2 statement page x, column 4. 

Perennial ICharif area proposed to be irrigated got from canal head discharge of 2,760 cuaecs giving a distri- 
butary head capacity of 2,292 cusecs multiplied by 70 acres per cuseo capacity. 

Perennial Kabi area proposed to be irrigated got frotn 1,788 cusecs mean supply for 6 months at canal head 
giving 1,490 cusecs at distributary head multiplied by 280 acres per cusec of mean supply. 

(Note. — ^Mean -withdrawal from 16th, October to Slst. March asked for is 1,700 cusecs,) 

Non-perennial Kharif area proposed to be irrigated got from 6,000 cusecs canal head capacity giving 4,167 aV 
distributary head miltiplied by 70 acres per cusec capacity. 

Non-perennial Rabi area proposed to be irrigated is equal to ICharif. 

Percentage of area to be irrigated is worked out by dividing the irrigated area by Gross area and C. C. A. 
respectively. 


Patti Project {Thai Canal), 


C. C. A. assumed 86% of Gross area -within irrigation limits. 

Perennial ICharif area proposed to be irrigated is calculated at 6,000 cusecs at canal head giving 6,000 cusecs 
at distributary head multiplied by 70 acres per cusec capacity at distributary head. 

Perennial Rabi area proposed to be irrigated is calculated from a capacity factor of 0*6 giving a mean Ra bi 
discharge ol 3,600 cusecs at Canal head which is equivalent to 3,000 cusecs at distributary head multiplied by 
a duty of 210 acres per cusec mean discharge at distributary head. 

Percentage of area to be irrigated is worked out hy dividing the irrigated area hy Gross area and C* 0. A. 
respectively. 
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APPENDIX IV. (C). 

F. P . — Statement showing the remodelling and extension of the Paharpur Scheme, 



Gross Area Commanded 


Culturable Irriga- 
able area. 


Percentage to be irri- 
gated. 


Perennial 


Non-perennial 


Perennial 


Non-perennial 



on 30] 25-5’] 30 

C. 

A. >75% Us -75% 

C.’ 

45J 38-25J 45 


75% of 
C.I.A.C. 
63-75% 
of 

Gross, 



Area proposed to be 
irrigated in : — 


Original proposal. 

C. I. A. C. assumed at 85% of Gross within irrigation limits. 

Kharif non-perennial =39%*] f33-15%‘] 

V = 65%C.L A.C. V = 65-25% of Gross. 

Rabi „ „ =26% J 122-10%J 


P, S. F. at outlet head, perennial Jcharif =85 acres per cusee 
F. S. F. at outlet head, non-perennial kharif =76 acres per cusec 


>-+20% absorption. 


F. S. F. at outlet head, perennial rabi 
Full supply, kharif =875cusecs. 

Full supply, rabi =500cu8ecs. 

Mean discharge kharif = 700 cusecs. 

Mean discharge rabi =360 cusecs. 


= 180 acres per cusec 


X)uty, kharif = - 


= 85*86 acres per cusec at canal head = K)0 at outlet head. 


Duty, rabi =210 acres per cusec at canal head =251 at outlet head. 

Alternative proposal, 

C. I. A. C. assumed 85% of gross area within irrigation limits. 

F. S. F. at outlet head, kharif = 77 * 5 acres per cusec 


F» S. F. at outlet head, rabi =205 * 0 acres per cusec 
Full supply, kharif =875 ousocs. 

Full supply, rabi =500 cusecs. 

Mean discharge, kharif=:700 cus6cs» 

Mean discharge, rabi =360 cusecs. 


1 + 20 % 


absorption to canal head. 


Duty, khanf = =81 • 14 say 81 *00 acres per cusec at canal head =95 *0 at outlet head. 

85 200 

Duty, rabi =236*7 say 237 acrespercuaBoatcanalhead=284‘0atoutlethead. 


A. ('RAM. 
2r 
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APPENDIX IV. (D). 


BahawalpuT. — Siatement showing the adjustments proposed, on the Bahatvalpur system of canals. 



As proposed in revised project estimate 1926, 

As now proposed. 


Grose 

com- 

05 » 

Area to bo irrigated. 

Commanded area. 

-i o 

S3 

Area to bo irrigated. 

Canal. 

manded 
area in 
revised 
project. 

s ® . 

c3 o 

‘-fee 

Kharif. 

Rabi. 

Total. 

Gross. 

CuJturablo. 

Per cent, 
turablo a 
bo irrigai 

ICharif, 

Rabi. 

Total. 


Acres. 

% 

Acres. 

Acres. 

1 

Acres. 

Acres. 

Acres. 

% 

Acres. 

Acres, 

Acres. 




One to one and a half. 

Peren?iial canals. 


One to one and a half. 

Sadiqia 



2,58,874 


1 6,47,184 

11,24,088 

8,40,474 


2,68,952 


66,72,379 

Bahawal 

0,17,367 

62 



t 3,82, 707 

2.47,325 

2,17,823 


69,703 


1,74,258 

Abbasia 


55-7 







. . 

. . 

. . 

Panjnad 






4,19,032 

2,75,790 


88,253 

1,32,379 

2,20,632 

Total . . 

19,66,007 


4,72,137 

7,08,204 

11,80,341 

17,90,445 

13,34,087 

80 

4,26,908 

0,40,361 

10,67,269 





One to o7ie. 


Non-peren 

nial canals. 



One to one. 


Fordwah 

4,50,934 

GO 




4,47,086 

4,24,731 

60 

1,27,419 

‘ 1,27,419 

2,54,838 

Bahawal and 
Qaimpur. 

5,53,000 

60 

1,59,900 



4,07,789 

3,87,391 

70 

-1,36,587 

1,36,587 

2,71,174 

Eastern 

92,700 

60 

27,810 

27,810 

55,620 

72,653 

67,004 

50 

16,251 

16,251 

32,502 

Panjuod 

14,65,500 

70 

5,09,425 

5,09,425 

10,18,850 

9,95,268 

8,60,272 

70 

3,03,195 

3,03,195 

6,06,390 

Abbosia 






20,725 

18,989 

70 

6,641 

6,641 

13,282 

Total . . 

25,52,134 

•• 

8;32,416 

8,32,416 

16,64,830 

19,43,621 

17,64,387 


5,89,093 

5,89,093 

11,78,186 


HomarlDi, 


Figures 
now pro- 
posea in 
‘the S. V, 
P, Com- 
mittee 
Koport, 
Bahawal- 
pur, 1932* 


B. DAEBEY. 
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APPENDIX IV. (E). 

Bikaner, — Statement slwxving enhanced irrigable areas ^ 


C/anal. 

Bikaner or Gang. 

Name of Headworks 

Ferozepur. 

Gross Area (1) 

758,506 (1) 

Culturable irrigable area. .■ 

Perennial (2) 

650,000 (2) 

Non-pereniual 

Nil. 

Percentage to be irrigated. 

Perennial. 

j 

j 

Kharif 

25 

24 (3) 

Rabi 

37-5 

48 (3) 

Non-perenmal . . . . . , . , ^ 

Nil. 

1 

j 

Area proposed to bo irrigated in 

Kliarif 

1 

Perennial 

135.000 (4) 

156.000 (6) 

Non-perennial 

Nil 

Rabi 

302,500 (4) 

312,000 (5) 


Notes ; — 


(1) In addition to this gross area of 758,506 acres, which is the amount included in existing chaks, there is 

an area of 200,000 acres within the zone of economic command. 

(2) This is the area given in the Bikaner brief and based on the figures of 1 933-3 1. Since then a careful 

investigation and re- check of the chak areas shows that the culturable irrigable area for which 
channels have been built is 664,354 acres. The difference is small and is due to the increased 
command as channels consolidate. In addition there is an area of 94,569 acres of culturable irrigable 
area within the zone of economic command. 

(3) These percentages are the agreement percentages based on gross areas. In the Bikaner brief 

para. 45, it has been shown that the supplies available in the Gharra are sufficient to yield an intensity 
of 79% for all partners on the true culturablb irrigable areas there assumed at 2,350,000 acres given 
reasonable irrigating efficiency. As long as the same intensity is adopted for all 3 parties, the actual 
intensity used is immaterial in Rabi, though in Kharif it affects the distribution between the perennial 
and nomperennial canals. In the Bikaner brief para, 23, it has been suggested that intensities 
of 48% Rabi and 24% Kharif will most suitably meet the case. 

(4) 1920 Project figures. 

(5) Ab now nroposed. 


T. A. W. FOY. 
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APPENDIX IV* (F)* 

Kliairfur. — Statement showing perennial areas. 


Canal. 

East Feeder. 

West Feeder. 

Total. 

Name of Headworks 



1 

1 

1 

1 . — . 

Gross Area 

4,70,000 

2.73,000 

(1) 21,000 

, . n 

7,04,000 

Culturable irrigable -< 
area. 

Perennial 

■ 

3,20,000 

' 2,00,000 

(1) 20,000 

6,00,000 

1 

Non-perennial 

I 

L 


i 

•• 

Percentage to be irri-H 
gated. 

Perennial -< 

1 . _ 

Kharif 

27 

27 

1 

1 

1 

1 

■ Babi 

L ' 

64 

64 

*• 

Non-perennial 

V 

1 

- 


Area proposed to bo 
irrigated in: — 

Kharif 

Perennial 

j 

86,400 { 

! 

70,200 

(1) 6,400 

(2) 40,000 

2,02,000 

Non-perennial 

- 

•• 

•• 

Babi 

1,72,800 

1,40,400 

(1) 10,800 

(2) 40,000 

3,04,000 


(1) British enclaves within the State viz, Phulwahan and Kingri-Jranghanwari. Bogarding British 

Ulra area it was decided in the Conference held at Sukkur on 16th. December 1933 under the Chairman- 
ship of the Commissioner in Sind that it should receive ^vate^ from the river as usual. 

(2) For water supply to ehikargahs in both the seasons. 


J. M. SLADEN, 
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APPENDIX V. . 

Statement showing the 12 years (1922-33) average supply of the Punjab Rivers above the Upper Canal Eeaduorks ‘ 

for ten-daily periods. 


Month. 

1 

Ten 

daily 

periods. 

2 

River Supply in Cusecs. 

Sutlej at 
Rupar 
above. 

3 

Sutlej at 
Ferozepur 
above. 

4 

Ravi at 
Madhopur 
above. 

5 

Chenab at 
Marala 
above. 

6 

Jhelum at 
Kangla 
above. 

7 

Beas 

at 

Mandi 

Plain.' 

8 

Indus 

at 

Kala 

bagh. 

9 


r 

1—10 

4,409 

5,427 

1,993 

6,490 

7,585 

4,696 

28,139 

January . . 

■'1 

11—20 

4,518 

6,295 

2,522 

7,593 

8,146 

4,886 

27,648 



21—31 

4,417 

5,929 

2,768 

8,248 

10,048 

5,039 

27,012 


r 

1—10 

4,866 

6,104 

3,565 

9,402 

11,310 

5,901 

29,523 

February , . 


11—20 

4,672 

6,261 

3,613 

10,728 

13,646 

5,874 

30,797 



21—28 

4,768 

6,206 

3,937 

10,584 

15,102 

5,635 

30,229 



1—10 

4,628 

6,253 

4,882 

12,399 

20,986 

6,118 

37,281 

March 


1 

11—20 

4,639 

6,460 

5,880 

14,887 

25,612 

6,317 

39,943 



21—31 

5,199 

6,629 

6,672 

15,949 

29,610 

6,918 

48,428 ' 



1—10 

5,606 

6,684 

7,391 

17,828 

35,009 

6,811 

62,601 

April 

' "1 

11—20 

6,186 

7,341 

7,954 

18,395 

41,961 

7,499 

70,806 



21—30 

8,277 

9,044 

8,826 

21,120 

48,307 

8,334 

82,581 


- 

1—10 

10,683 

10,157 

9,679 

24,448 

55,227 


95,987 

May 

1 

11—20 

12,402 

12,848 

9,185 

26,352 

55,822 


119,044 



21—31 

17,062 

14,692 

10,817 

31,585 

62,847 

9,549 

155,597 



1—10 

23,439 

21,709 

11,738 

40,219 

65,533 

12,061 

197,597 

June 


11—20 

29,836 

30,883 

12,404 

50,257 

68,571 

12,878 

240,523 


1 

21—30 

42,412 

45,936 

15,240 

63,132 

70,403 

18,840 

274,362 



1—10 

49,439 

64,871 

18,372 

73,983 

69,511 

24,229 

277,922 

July 


11—20 

57,676 

85,228 

21,407 

85,616 

67,759 


^ 317,356 


1 

21—31 

66,268 

114,339 

25,221 

93,529 


49,996 

335,981 



1—10 

64,052 

126,619 

23,825 

1 91,131 

57,866 

' 53,289 

309,484 






■ m 





August 

. . -i 

11—20 

66,159 

138,036 


81,401 

51,870 1 

71,396 

282,604 













21—31 

54,325 

119,949 


77,651 

52,078 

56,838 

273,214 

5 *, 

\ 


38,807 

80,738 

16,101 

61,503 

43,228 1 

41,573 

185,859 

September 

- 


27,737 

57,536 

9,760 

40,136 

31,163 

31,701 

130,910 


1 

HSi 

18,546 

33,790 

6,426 

23,552 

22,052 

19,345 

85,837 



' 1—10 

13,650 

25,612 

5,039 

16,860 

16,902 

15,896 

64,670 

October . . 

K 

. . ■< 

11—20 

9,449 

13,391 

3,908 

13,139 

14,147 

10,864 

53,507 



^ 21—31 

7,874 

9,344 

3,204 

10,213 

11,977 

8,482 

47,418 




6,867 

7,519 

2,795 

8,575 

10,230 

6,638 

40,317 

Korember. . 

•'1 


6,082 

6,555 

2,477 

7,420 

8,944 

5,707 

34,960 

. 


skbii 

5,504 

6,910 

2,161 

, 6,894 

7,676 

5,289 

32,048 


I 

1—10 

5,343 

5,864 

2,154 



5,112 

30 857 

December 

. . -< 

-11—20 

4,991 

‘5,818 

2,397 


7,578 

5,249 

30,401 



^ 21—31 

4,794 

5,403 

2.085 

6,567 

'7,122 

' 5,046 

27 96(1 


H. W NICHOLSON 
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APPMDIX VI. (A). 

Btaiement gimng mean and maodmum monthly discharges required in the Lloyd Barrage British Canals (oS 

authorized). 


Months, 

North Western 
Canal. 

Rico Canal. 

Dadu Canal. 

Rohri Canal. 

Eastern Nara. 

]Max, 

Mean. 

Max, 

;Mean. 

Max. 

Mean. 

Max. 

Mean. 

Max. 

Mean. 

Januaiy 

3,639 

3,639 



2,525 

2,625 

9,900 

9,900 

6,692' 

6,692 

Februaiy 

3,639 

3,639 



2,525 

2,525 

9,900 

9,900 

6,692 

6,692 

March ♦ . 

3,618 

3,618 


- 

2,321 

2,321 

10,760 

10,760 

6,755 

6,755 

April , . 

3,380 

3,380 

3,773 

3,773 

2,056 

2,056 

9,820 

9,820 

8,000 

8,000 

May 

3,952 

3,952 

9,312 

9,312 

2,494 

2,494 

10,100 

10,100 

10,683 

10,633 

June 

4,313 

4,313 

12,346 

12,346 

2,787 

2,787 

10,250 

10.250 

12,200 

12,200 

July 

4,313 

4,313 

! 12,346 

12,346 

1 

1 

: 2,787 

2,787 

10,230 

10,250 

12,200 

12.200 

August * . 

4,313 

4,313 

12,346 

12,346 

2,787 

2,787 

10,250 

10,250 

12,200 

12,200 

September 

4,313 

4,313 

12,346 

! 12,346 

1 

2,787 

I 2,787 

i 

10,250 

10,250 

12,200 

12,200 

I 

October 

3,632 

3,532 


! 

2,273 

1 

1 2,273 

10,480 

10,480 

6,612 

6,612 

November 

3,275 

3,275 


. . 

2,273 

2,273 

8,880 

8,880 

6,112 

6,112 

December 

3,639 

3,639 


•• 

2,625 

2,526 

1 9,900 

9^900 

6,692 

c.oor ‘ 


W L. C. TRENCH. 


APPENDIX VI. (B). 

Statement giving mean and maximum monthly discharges required in the Lloyd Barrage British Canals {as per 

revised requirements). 


Months. 

North-Western 

Canal. 

Rico Canal. 

Dadu Canal. 

r 

Rohri Canal. 

Eastern Nara, 

Max. 

i\Iean. 

Max. 

Moan. 

Max. 

Moan, 

Max. 

Moan. 

^lax. 

Moan. 

January 

.. 

3,150 

3,150 


.. 

2,250 

2,260 

9,705 

9,705 

8,164 

8,164 

Eohruary 


3,150 

3,150 

, , 


2,250 

2,250 

9,705 

9,705 

8,104 

8,104 

Morch^ . . 


3,150 

" 3,160 

- 

r 

2,250 

2,250 

9,000 

9,600 

8,104 

8,164 

April 

. . 

2,000 . 

1,750 

3,400 

3,400 

1,600 

1,300 

9,565 

9,605 

10,011 

10,611 

May 

, - f 

j 

4,000 

3,500 

10,216 

8,933 

2,600 

2,360 

9,660 

^ 9,660 

12,349 

12,349 

June 


6,300 

6,300 

10,216 

10,216 

3,100 

3,100 

" 0,730 

9,730 

13,389 

13,389 

July 


6,300 

6,300 

10,216 

10,216 

3,100 

3,100 

9,730 

9,730 

13,389 

13,389 

August 

’ - 1 

\ 

5,300 

6,300 

10,216 

10,216 

3,100 

3.100 

9,730 

9,730 

.13,389 

[ 

1 13,389 

September 


6,300 

6,300 

7,000 

7,000 

3,100 

3,100 

9,730 

9,730 

13,389 

-13,389 

October 

• • • • 1 

4,700 

4,450 



3,100 

3,100* 

1 

10,270 

10,270 

11,700 

11»700 

November 

.. 

3,160 

3,160 



2,190 

! 

1 2,190 

9,705 

9,705 

7,351 

7,351 

Decembor 


3,150 

3,160 

•• 

! 

2,250 

2,250 

9,705 

9,705 

8,070 

8,076 


W. L. C. TRENCH 


II It 
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APPENDIX Vn. 


Comparison o^ the various demands for water : existing canals : present and proposed. 


Canal. 

C. C. A. 

wliere 

known. 

Rabi 

Mean 

Supply. 

R^abi 
Supply 
0/00 acres. 

Kharif 

Capa- 

city. 

Kharif 

Mean 

Supply. 

Kharif 
Supply 
0/00 acres. 

jS. F. P., Sutlej. 







Existing — 







(1) Bikaner 

650,000 

1,072 

1-65 

2,144 

1,310 

2-02 

(2) Punjab P, 

800,000 

1,720 

2*15 

3,440 

2,104 

2-63 

(3) Bahawalpur 

900,000 

3,708 

4-12 

7,416 

4,525 

5-03 

Proposed — 







(1) Bikaner 

650,000 

1,783 

2*74 

2,675 

1,933 

2-97 

(2) Punjab P. 

800,000 

2,198 

2-74 

3,295 

2,347 

2-93 

(3) BahawaJpur 

900,000 

2,468 

2*74 

3,703 

2,624 

2-92 

S. V.P.y Panjnad. 







Bahawalpur Existing 

G270,000 

516 

1-91G 

1,032 

819 

3-03G 

Bahawalpur Proposed 

275,790 

1,032 

3-74 

1,857 

1,409 

5-11 

Haveh Punjab 

0695,500 

1,798 

2 -590 

2,750 

2,113 

3-04a 

Khairpur Existing , . 

600,000 

1,500 

2-50 

4,000 

2,914 

4«86 

Khairpm* Proposed . . 

600,000 

2,506 

4*18 

4,500 

3,457 

5-76 

SuJclur, British Canals — 


1 





Sanctioned — 







Rabi 

5,935,844 








y 22,481 

3-78 

41,896 

38,551 

6'03 

Kharif 

6,390,961 

J 





Proposed — 







Rabi . . . , 

6,935,844 








V 24,157 

4-07 

41,734 


* ^ 

Kharif 

6,390,961 

J 





Adopting Punjab Capacity Factors. . 

•• 


•• 

•• 

31,891 

4*93 


Note. — (1) Grosa areas only available for Ha veil and Panjnad Existing : all relevant figures based on 
these. 


(2) In calculating mean kharif supply utilized, the capacity factors assumed for the S. V I’., 
Sutlej Series as in para. 37 of Bikaner brief for existing, and as in para. 44 
for the proposed. For the other canals where early kharif supplies are unrestncUd 
as for the mean of the Punjab Canals vidz para, 36 of Bikaner brief# 

f 


T. A. W. FOY. 
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. APPENDIX Vni, 

DBFJNITIONS in Tcspect to areas employed by the Interested Parties in their Briefs indicating 

the basis of allocation of water, 

A. — SnsTD. 

Gross Irrigable Area, — The gross area less such area within the irrigation limit as may bo 
excluded from irrigation by the project system or channel for any such reasons as high spring 
level or unsuitability of soil for canal irrigation. 

Culturable Irrigable Area, — The gross area irrigable by lift or flow less the area not available 
for cultivation e,g, village areas, roads, unculturable lands. 

Note. — L arge areas of unlrrigablo lands are excluded from the gross irrigable area. Small isolated 
patches are excluded under the heading culturable irrigable area ns unculturable lands. 

W. L. C. TRENCH. 


B.— Punjab. 

SUTLEJ VALLEY PROJECTT. 

Gross Commanded Area, — In the case of the Sutlej Valley Project this is the total area within 
the irrigation limits. For the canals as constructed the limit of irrigation along the river is 
however somewhat different to that on which the areas were determined for the purposes of the 
1920 Agreement. 

Culturable Commanded Area, — In the case of this project the culturable area commanded 
has been determined from actual xectangulation and level surveys. Any area which is irrigated 
by lift, although not commanded by flow, is included as culturable commanded area. 

COLONY CANALS. 

Gross Commanded Area. — In the case of the colony canals the gross commanded area shown 
in the published statistics is the summation of the areas of all the villages and colony in chaks 
in which irrigation takes place. There are a certain number of other villages and chaks of 
crown waste in which no irrigation has so far taken place. These areas are not included. The 
total of such areas is not however so great as to materially affect the total area. 

Culturable Commanded Area. — The culturable commanded area on the colony canals however 
is thfe total allotted area in which irrigation has taken place. Culturable commanded area 
which has not been so far allotted is not included under this head. As in the case of the Sutlej . 
Valley Project, land actually unconamanded by flow but which is irrigated by lift is included 
in the culturable commanded area. It is on the culturable commanded area as recorded above 
that the water allowance for irrigation purposes is determined. In some cases of old villages 
on the Lower Chenab Canal an arbitrary culturable commanded area has been sho^vn which has 
no connection wifch the actual, due to the fact that the supplies previously granted were not 
fully utilized. ' ' 

> SIRHIND CANAL, 

Gross Commanded Area, — In the case of Sirhind'Canal it is the summation of the areas of 
villages in which irrigation takes place. The villagers concentrate their irrigation in a portion 
of the village, as the effect of irrigation on the land renders it less suitable for barani crops. 

Culturable Commanded Area, — The culturable commanded area on the Sirhind Canal is ' ' 
the summation of the areas of the fields in each village which actually come under irrigation. 
This concentration of irrigation in a portion of the village leads to greater efficiency as the 
watercourses are shorter and do not extend over the whole village. The result however is that 
considerable areas which are culturable and potentially commanded are not included. 


I * H. W. NICHOLSON. 

• ^ C. — ^Bahawalpub. 

Gross Commanded Area, — That portion of the gross irrigable area wliich is commanded by 
flow irrigation. 

Culturable Commanded Area. — That portion of the culturable irrigable area which is com- 
manded by flow irrigation. 

B. BARLEY, 


D. — ^Bikaner. 


Gross Area, — On the Bikaner Canal the gross area includes all land within the irrigation 
boundaries of distributaries. Large blocks of land between distributary irrigation boundaries 
•to which it is not proposed to give irrigation at present are not included in the gross area. 

Culturable Commanded Area, — ^The culturable commanded area is the gross area within 
.'irrigation boundaries of distributaries less all land not easily commanded by flow, less uncul- 
‘turable land excluded by reason of the fact that it is occupied by village sites, roads, 
irailways, canals and sandhills. 


T. A. W. FOY. 
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APPENDIX IX. 

Statement showing number of days in the months oj January to April and Septembei' to December 
since the year 1929 on which the discharges in the Indus at Suhhur {including the old Head 
Eastern Nara up to March 1933 when it was finally closed) fell short of (a) present authorized 
discharge ; (6) new British and Khairpur State canals requirements. 


Year. 

1929. 

1 

1930. 

1931. 

1 

* 1932. 

1933. 

1 

1934. 

Average 
of last 

6 years. 

January 

No. of 
days. 

! 

a 




2 

•• 

1 

•• 

■ 




4 

7 

\ 

2 

February 

No. of 
days. 

■ 




3 

17 


4 

■ 




6 

26 

3 

7 

March 

i 

No. of 
days. 

a 


1 



17 

9 

6 

H 




3 

19 

17 

8 

April 

No. of 
days. 

1 ^ 




•• 

•* 

17 

3 





•• 

•* 

16 

3 

September 

No. of 
days. 

■ 




•• 

•• 

•• 



•• 



•• 

•• 



October 

No. of 
days. 

a 

1 




•• * 

•• 



■ 




•• 

•• 

1 

1 

1 

November 

No. of 
days. 

a 





•• 


1 ■ 

iH 

iHI 



•• 


•* 

•• 

December 

No. of 
days. 

a 



•• 

6 

! 


1 

b 

•• 

•• 


9 


•• 

2 


W. L, C. TEENCH. 
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APPEHDIX X. (A). 

Letter No. 8255 I. W., dated 3rd. June, 1929, from Government of Bombay to 

Government of India. 

No. 8255-I.W. 


PUBLIC WORKS DEPARTBIENT. 
* Bonibay Castle , 3rd, June 1929. 


From 

C. M. JjAKEj, EsQiriRE, 

Joint Secretary to the Government of Bombay, 

Public TF(?rfo Department. 


To 

The CONSULTING ENGINEER to the GOVERNjMENT of INDIA, 

Department of Industries and Labour, 

Public Works Branch. 

Subject : — Alterations in the alignment of the Lloyd Barrage Canals. 


Sir, 

I am directed by the Governor in Council to refer to paragraph 2 of your letter No. 1-6/109, 
dated 5th. November 1927, and to enclose herewith a statement showing, month by month, the 
discharges allotted to each of the Lloyd Barrage canals as per actual detailed designs, the total 
of such discharges being compared with the volume shown in paragraph 16 of the Government of 
India, Despatch No. 23-PAV., dated 16th. December 1920. 


2. The Government of India will observe that the demands, month by month, exceed the 
project figures to the extent shown below {vide column 10 of the statement) : — 


— 

Project. 

As per actual 
detailed 
designs. 

DifToronco. 

Percentage. 


Cusecs. 

Cusecs. 

Cusecs. 


January 

22,766 

23,802 

1,046 

4-6% 

February 

22,766 

23,802 

1,046 

4-6% 

March 

23,454 

26,339 

1,885 

8-0% 

April 

29,029 

30,871 

1,842 

6-3% 

May 

39,643 

! 40,041 

498 

1-3% 

October 

25,897 

27,121 

1,224 

4-7% 

November . , 

23,640 

24,604 

1,064 

4-6% 

December . . 

25,756 

26,714 

958 

1 3-7% 


3. I am now to make the following observations in regard to these excesses : — 

(i) The figures of discharges given in paragraph 15 of the Government of India Despatch 
No. 23-P.W.5 dated 16th. December 1920, are a copy of those given in the last 
column of statement No. 1 following paragraph 24 of Volume V of the Sukkur 
Barrage Canals Project (1919-20). From an examination of that statement it has 
been found that there is an arithmetical error in totalling up the discharges for the 
months of January, February and December. The totals should have been 22,766, 
22,766 and 25,756 cusecs, instead of 22,656, 22,656 and 25,656 cusecs, respec- 
tively. The figures in the statement accompanying this letter have now been 
compared with the project figures thus corrected. 

(ei) In my predecessor’s letter No. 8265-1. W., dated 12th. September 1927, it has already 
been brought to the notice of the Government of India that the excesses shown in 
paragraph 2 supra are largely due to the lack of exact data m consequence of which 
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APPENDIX X. (A), conti. 

Hit transit losses in the Eastern Nara were originally under-estimated. The project 
allowed for a uniform transit loss of 832 cusecs (about 8/3 cusecs per million s. ft. 
of wetted surface) in every month of the year ; but when preparing working designs 
the whole question of transit losses in this channel was exhaustively reviewed 
and it was decided to adopt for purposes of transit losses 8 cusecs per million 
s. ft. of wetted perimeter. Had it not been for this factor of increased transit loss, 
the difference between the project and the revised discharges would have been 
insignificant, vide columns 10 and 13 of the appended statement. 

4. In paragraph 2 of their letter under reply, the Government of India say that they are not 
in a position to agree to the allotment to the Lloyd Barrage and Canals Project of any supplies 
in excess of those mentioned in paragraph 15 of their Despatch No. 23-P.W., dated 16th. Decem- 
ber 1920 ; and that if any modifications of the project necessitate an increase of supply to certain 
of the canals, the additional volume must be met in fuU by the omission of, or the reduction of 
the supply to, other portions of the system. 

I am to say that the Government of Bombay do not wish to reduce in any way the area to 
be commanded as now worked out in detail for each channel, nor to tamper with the duties 
allowed for in the project. It would be inadvisable to curtail any area, for any such reduction 
would have to be carried out empirically, and in the end the auction sales of Government lands 
might be adversely affected. The Government of Bombay consider it equally inadvisable to 
increase the duties, which have been arrived at after very careful investigation not only by 
officers on special duty but also by conferences representing the Irrigation, Kevenue and Agri- 
cultural Departments. The question then arises whether the procedure of designing the Eastern 
Nara to draw-off a larger volume of water than the volume allotted to it in the project estimate 
can be admitted. The Governor in Council understands* that there will be no objection to this 
paragraph 18 of the Report of the Provided that no prescriptive right to the ad^- 

Indus Discharge Committee, 1929. quantity of water shown m column 10 of the 

appended statement is claimed by the Government 
of Bombay and that this additional water will be utilised only when available, instead of letting 
it run waste to the sea, and this is what is intended. The Government of India will, it is pre- 
•jumed, agree to the small corrections mentioned in paragraph 3(i) above. 


1 have the honour to be. 


Accompaniment : — 

The statement referred to. 


Sir, 

Your most obedient servant, 

(Sd.) C. M. LANE, 

Joint Sp^etary to the Government of Bombay 

Public 'Works DepartmenL 


{See ne^ 
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APPENDIX X. (Bj. 

Letter No. I.R.6, dated 29th. June, 1929, from the Government of India to Government 

of Bombay. ' 

GOVERNMENT OF INDIA. 

DBPAHTMENT OB INDUSTRIES AlID LABOUR. 

PUBLIC WORKS BRANCH. 


No. I.E.6. 

Simla, the 29th, June, 1929, 


From 

A. BRBBNBR, Esquire, C.I.E., 

Offg, Consulting Engineer to the Government of India^ 

To 

The secretary to the GOVERNMENT of BOMBAY, 

Public Worhs Department, 

Subject ; — Alterations in the alignment of the Lloyd Barrage Canals, 

Sir, 

With reference to the correspondence resting with your letter, No. 8255-1. W., dated the 3rd. 
June, 1929, 1 am directed to say that the Government of India have no objection to certain of the 
canals in the SuMoir Barrage Project being designed to draw-ofi a larger volume of water than 
that allotted to them in the project estimate, on the conditions proposed by the Government of 
Bombay, viz,, that no prescriptive right to the additional quantity of water is clamed by the 
local Government and that the additional water will be utilized only when available, instead of 
letting it rim waste. 

2. As regards the arithmetical error of 100 cusecs in totalling up the discharges for the 
months of January, February and December, referred to in your letter, I am to say that the 
Government of India are not in a position to agree to the allotment to the Llo 5 ’'d Barrage and 
Canals Project of any supplies in excess of those mention^ed in paragraph 15 of their despatch 
No. 23-P.W., dated 16th. December 1920 with which the project was submitted to the Secretary 
of State for sanction. As the difierence is smal , indeed so small as to be almost insusceptible of 
measurement, the Government of India trust that the Government of Bombay will not press the 
matter. 


I have the honour to be, 

Sir, 

i^our most obedient servant, 

(Sd.) A. BREBNER, 

Offg, Consulting Engineer to the Government of India. 
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APPENDIX XI. 


Statement shomng discharges of Panjnad River during early and late Tcliarif period during the past 

4 years. 

[To be substituted for Annexure 6 appent^ed to tbe Babawalpur brief.] 


Period. 

1931. 

1932. 

1933. 

1934. 

April 1—10 




16,208 

12,551 

15,084 

3,340 

o 

T 

1^ 




22,976 

14,393 

19,422 

6,611 

„ 21—30 




31,460 

19,166 

26,641 

13,916 

f 

1 

o 




34,097 

19,075 

25,398 

19,238 

M 11—20 


. •• 


44,562 

18,702 j 

37,377 1 

14,670 

„ 21—31 




41,863 

21,727 

40,476 

12,647 

June 1 — 10 




41,498 

36,067 ; 

69,436 

24,134 

Sept. 21—30 

*• 



61,665 

23,448 

109,440 ^ 

24,516 

Oot. 1—10 




24,701 

12,758 

01,661 

16,024 

„ 11—20 




17,329 

5,770 

29,429 

9,027 

„ 21—31 

• • • • 


* • 

12,969 

3,896 

19,022 

6,309 


J.P.GUNN. 
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APPENDIX Xn. (A). 

Statement shoiving the 12 years {1923-34) average supply of the Sutlej, Chenab and Indus rivers 
at Ferozepur, Saveli, Panjnad and SuMur respectively for ten-daily periods. 






Chenab. 



Month. 

Ten daily 
periods. 

Sutlej at 
Ferozepur 
Above, 

HaveH 

or 

Trimmu. 

Chenab 

component 

at 

Panjnad. 

Indus at 
Sukkur 
Above. 


1 

2 

3 

4 

6 

6 

* 


1—10 

80,738 

108,635 

129,222 

399,639 

September 

. . 

11—20 

57,536 

50,615 

65,814 

251,875 



21—30 

33,790 

28,956 

35,007 

160,053 



1—10 

25,612 

15,818 

20,245 

106,050 

October 

. . 

11—20 

13,391 

9,319 

13,121 

77,873 



21—31 

9,344 

6,077 

9,245 

63,021 



1—10 

7,519 

5,338 

6,991 

53,994 

November 

. . 

11—20 

6,555 

3,247 

5,885 

48,087 



21—30 

5,910 

2,458 

4,767 

42,867 



1—10 

5,864 

3,221 

4,312 

39,135 

December 

. . 

11—20 

5,818 

3,079 

4,418 

37,793 



21—31 

5,403 

2,539 

4,130 

37,049 



1—10 

5,427 

2,581 

3,893 

35,343 

January 

. . 

11—20 

6,295 

3,198 

4,014 

34,189 



21—31 

5,929 

4,127 

4,925 

34,532 



1—10 

6,104 

5,610 

6,184 

33,826 

February 

. . 

11—20 

6,261 

7,249 

7,845 

37,687' 



21—28/29 

6,206 

6,863 

7,890 

36,663 



1—10 

6,253 

9,032 

7,788 

37,174 

March 

. . 

11—20 

6,460 

14,657 

10,954 

43,286 

- 


21—31 

6,629 

16,439 

13,526 

46,790 



1—10 

6,684 

20,587 

' 16,938 

55,207 

April . . 

.. 

11—20 

7,341 

28,556 

26,113 

76,298 



21—30 

9,044 

41,241 

32,700 

83,954 



1—10 

10,157 

42,300 

35,290 

95,343 

May . . 

.. 

11—20 

12,848 

46,434 

44,855 

117,113 



21—31 

14,692 

50,466 

, 44,706 

127,032 



1—10 

21,709 

64,083 

52,161 

164,264 

June . . 

.. 

11—20 


72,231 

60,547 

207,428 



21—30 

45,936 

90,027 

70,734 

258,875 



1—10 

64,871 

103,354 

87,664 

313,281 

July . . 

.. 

11—20 

85,228 

126,432 

113,054 

371,593 



21—31 

114,339 

138,495 

136,148 

432,442 



1—10 

126,619 

140,103 

155,787 

486,840 

August 

.. 

11—20 

138,036 

125,464 

148,183 

496,513 



21-31 

119,949 

108.661 

130,886 

455,513 



- - • 





> 


■ W. NICHOLSON, 
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s 

APPENDIX Xn. (B). 


Statement shovnng the minimum ten-daily average supply of the 12 years {1923-34:) period in 
the Sutlej at Ferozepur, Ghenab at Haveli and Panjnad, and Indus at SuJckur. 





Chenab. 


Month. 

Ten daily 
periods. 

Sutlej at 
Ferozepur 
Above. 

Haveli 

or 

Trimmu. 

Chenab 

component 

at 

Panjnad. 

Indus at 
Sukkur 
Above. 

1 

2 

3 

4 

6 

6 


1—10 

60,227 

42,848 

67,981 

258,255 

September 

11—20 

27,043 

18,914 

35,127 

158,128 


21—30 

17,832 

13,316 

19,369 

111,126 


1—10 

10,005 

6,537 

10,483 

80,983 

October 

11—20 

7,506 

3,720 

5,290 

61,491 


21—31 

6,687 1 

1,641 : 

3,635 

49,906 


1—10 

5,600 

2,070 

4,119 

41,113 

November 

11—20 

5,420 

1,748 

3,021 

37,025 


21—30 

5,054 

1,508 

2,701 

31,208 


1—10 

4,726 

1,397 

1,818 

30,376 

December 

11—20 

4,216 

1,150 

1,992 

' 26,436 


21—31 

3,368 

1,144 

2,190 

26,981 


1—10 

3,888 

1,295 

2,572 

26,386 

Jonnaiy 

11-20 

4,161 

1,037 

2,206 

25,008 


21—31 

3,746 

1,160 

2,005 

26,616 



4,036 

1,041 

2,062 

22,308 

February 

11—20 

3,325 

882 

1,861 

22,767 


21— 28/29 

3,378 

873 

1,725 

21,202 


1—10 

3,121 

1,486 

1,660 

21,933 

March . . 

11—20 

3,166 

1,860 

2,743 

22,649 


21—31 

3,151 

2,190 

3,367 

28,699 


1—10 

3,268 

4,191 

3,312 

26,104 

April . . 

11—20 

3,216 

9,995 

5,599 

30,455 


21—30 

3,232 

11,812 

10,724 

46,363 


1—10 

3,425 

20,265 

18,696 

64,851 

May . . 

11—20 

3,323 

14,752 

14,669 

48,225 


21—31 

4,605 

17,333 

12,647 

49,970 


1—10 

9,528 

40,830 

24,134 

69,926 

Juno , . 

11—20 

15,017 

47,650 

42,249 

135,080 


21—30 

15,437 

34,880 

33,077 

126,049 


1—10 

16,828 

46,464 

42,177 

173,033 

Jnly 

11—^0 

48,554 

57,312 ' 

56,339 

202,479 


21—31 

65,768 

84,631 

85,883 

311,655 


1—10 

69,749 

64,253 

71,665 

368,616 

August 

11—20 

70,816 

76,000 

67,495 

323,208 


21—31 

67,102 

42,144 

77,144 

323,387 

— 







H. W. NIOHOLSOK 
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APPENDIX XIII. 

Letter erom Mr. E. T. H^uiRTSOisr, Secretary to the Governiment oe Bombay, Public 

Works Department, to the Deputy Secretary to ti^e Government of India, De- 
partment OP Industries and Labour, Public Works Branch, Nfo. 2969-1., dated the 

3rd./10th. February 1925. 

With reference to your letter. No. L-61/2, dated 28th. November 1924, on the subject of the 
construction by the Government of the Punjab of an experimental section of the Thai Canal 
Project, I am directed by the Governor in Council to make the following observations. 

2. In paragraph 3 of the Punjab Government's letter. No. 3723-N.I., dated 8th. November 
1924, it is stated that it has been decided to construct a small canal taking out of the Indus near 
Kalabagh and discharging about 750 cusecs at head, and that no weir will be constructed on the 
river. Ordinarily this would mean that the experimental canal would be a purely inundation 
one ; but owing to the imusual conditions which prevail near Kalabagh, or below the point of 
olf-take of the proposed canal where it is believed a permanent shingle bar across the Indus 
exists, the canal may be able to get rahi water also, if its bed is put at a sufficiently low level, 
and therefore get a perennial supply even if no weir is constructed. The withdrawal of 750 
cusecs will not have, at present, any perceptible effect on the existing inundation canals in Sind ; 
but after the completion of the Lloyd Barrage Scheme, the abstraction of that discharge will 
certainly and very seriously affect the supplies of Sind canals during the rahi season. The 
attached table shows the deficiency in the rahi supplies of the canals of the Lloyd Barrage Scheme 
that will take place in January to March, and the figures therein indicate that rotations with the 
Punjab canal systems are lilmly to be necessary when the Sutlej Valley Project has been com- 
pleted. The experimental canal must therefore accentuate the deficiency and tend to prolong 
the periods of rotation. 

3. It has been contended that increased cultivation in the Punjab will result in increased 
seepage water entering the Indus and its tributaries and consequently compensate for the con- 
templated withdrawals in the rahi season. This theory must be regarded as pure conjecture and 
cannot be borne out by available data. On the other hand the accompanying sections showing 
the result of observations north of Sukkur between the Punjab boundary andEohri, absolutely 
refute that contention. In the circumstances the only conclusion that can be arrived at is that 
any further withdrawals, however small, from the Indus and its tributaries by the Punjab 
Government during the rahi season wiU very seriously jeopardise the large and important interests 
involved in the Lloyd Barrage and Canals Project in particular, and Sind irrigation in general. 

4. It is true that the present proposal is only for an experimental scheme to obtain reliable 
data for the larger one, the Thai Canal Project. But as soon as the experimental section proves 
successful the Punjab Government state that they will press for the construction of the Thai 
Canal. This intent’on has also been endorsed by His Excellency Sir Malcolm Hailey in his 
speech to the Punjab Council as quoted in the Pioneer of the 12th. November 1924. It is need- 
less to point out that for this larger Thai Canal Project water will, without question, not be 
available. 

5. In the circumstances mentioned above the Governor in Coimcil is most strongly opposed 
to the proposed experimental scheme for the Thai area being sanctioned. In this connection ho 
would again urge the most serious consideration of the facts and figures adduced in paragraphs 
4 to 6 of this Government letter, No. 2969, dated 15 tb. May 1923, and express the earnest hope 
that no proposals whatever for further withdrawals from the Indus or its tributaries will be 
entertained by the Government of India until the Lloyd Barrage and Canal scheme has worked 
sufficiently long, and unless after its full development it can be proved that surplus water is 
available either during the rahi or early and late abkalani seasons, not onlv for the area served 
by that scheme but for lower Sind also. 

M6CBI(WOP) 
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APPENDIX Xm—contd, 

Accompanhnent to Bombay Government letter^ No. 2989-1., dated the 3rd* F ehmary 1925. 
Probable Sukkur discharges after completion of the Sutlej Project 


Year. 



Januarj’. 





February. 





March. 



■1 



















1 

6*10 

1M5 

16*20 

21*25 

26*31 

1*5 

6*10 

IM5 

16*20 

21*25 

2G_i! 

29 

1*5 





20-31 

1914 

22 

23 

24 

23 

23 

21 

19 

19 

20 

21 

25 

23 

22 

23 

24 

26 

23 

25 

191d 

22 

21 

21 

22 

20 

20 

21 

23 

24 

2; 

27 

27 

27 

24 

29 

30 

31 

30 

1016 

24 

25 

25 

26 

27 

28 

23 

19 

24 

23 

22 

21 

2i 

22 

21 

19 

24 

28 

1917 

19 

17 

17 

18 

19 

20 

21 

22 

20 

19 

18 

17 

i7 

17 

16 

17 

19 

19 

1918 

23 

22 

21 

20 

20 

21 

20 

19 

19 

19 

IS 

18 

20 

2i 

22 

25 

35 

46 

1919 

20 

20 

20 

19 

19 

18 

18 

23 

28 

27 

38 

33 

28 

27 

26 

54 

59 

82 

1920 

40 

35 

24 

22 

21 

20 

26 

21 

20 

19 

17 

id 

15 

16 

20 

22 

37 

46 

1921 

19 

03 

18 

18' 

23 

Defi( 

22 

liency 

22 

in req 

21 

[uired 

25 

supply 


22 

to Sui 

21 

iilej Pr- 

H 

20 

18 

22 

27 

35 

1914 .. ! 

1*0 

• • 




1*5 

3*5 

3*5 

2*5 

1*5 

. . 

. . 

0*6 

. . 


. . 

2-0 

2*0 

1916 .. : 

1*0 

2-0 

1*5 

0*5 

2*5 

2*5 

* * ' 


! 


. . 

. . 


* ’ 

. . 



*. 

1916 


*• 

“ i 





3*5 



0*6 

1*5 

1*5 

0*5 

2*0 

5*0 

1*0 

.. 

1917 

4-0 

6-0 

5-6 

4-5 

3*5 

1 

2*5 

1*5 

0*6 

^ 2*5 

3*5 

4*5 

5*5 

5*5 

5*5 

^ 7*0 

! 7*0 

0*0 

8*0 

1918 

•* 

1*0 

1 

1*5 

2-5 

I 2*5 

1*5 

2*5 

3*5 

3*5 

3*5 

4*5 

4*5 

2*5 

1*5 

1*0 

. . 

I 

i 

.. 

1919 

3 0 

3-0 

2'5 

3-5 

! 3*5 

4*5 

.* 

. . 

. . 





. . 

. . 


. . 

1 * * 

1920 




0*6 

1*5 

2*5 


1*5 

2*5 

3*5 

5*5 

i 5*5 

7*5 

6*5 

3*0 

2*0 

. . 


1921 

4*0 

5-0 

4*5 

4*5 

*• 

0*5 

0*5 

1*5 


•* 

0*5 

1*5 

1*5 

2*5 

5*0 

2*0 

•• 

•• 

Barrage re- 
quirements. 

23 

23 






22*5 




22*5 

22*5 

22*5 

23 

24 

25 

27 


Note.*— F igures in italics indicate interpolated discharges — ordinary tvpe figures are actuals. 
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APPENDIX XIV. 

Oircular dated Stlu March 1935 from Independent Members to Interested Parlies presenting 

POINTS FOR DISCUSSION. 

The Independent Members of the Committee on the Distribution of the waters of the 
Indus and its Tributaries offer the follomng suggestions as its bases for discussion by the 
representatives of the Interested Parties. 

Prom the hydrographs and other records examined they are of opinion that the water 
supplies at the critical points are sufficient to justify them in putting forward the suggestions 
below as a reasonable basis for solution of the problem. 

In doing so the Independent Members have confined themselves strictly to principles 
leaving details to be worked out after the other Members have recorded their views on them. 

I. Kliairpnr. — The allotment of water for the irrigation of Khairpur State to be on precisely 
the same footing as that of British Sind, having due regard to the principles which exclude 
areas from irrigation due to high water-table or similar causes. 

II. Sind. — Sind to share the waters of the Indus with the Thai Project when constructed. 

(a) In this connection the Independent Members are of opinion that the water 
supplies already guaranteed to Sind are unduly high, and will urge the necessity on several 
grounds of restricting water supplies to the minimum required for efficient irrigation. Never- 
theless it is not proposed to reduce the project intensity or the maximum authorized discharges, 

(b) The change in the authorized share of Khairpur will result in a reduction of the water 
allotted to it in kharif together with an allotment of rabi water. The amount of the allotment 
of rabi water will be added to the total authorized withdrawal at Sukkur. 

(c) Thai and Sukkur will share shortage in proportion to the head capacity or authorized 
full supply discharge. 

III. Baliaivalpur at Panjnad. — The Independent Members are fully alive to the 
reasons 'which led to the restrictions on the withdrawals from the Chenab of the Bahawalpur 
canals at Panjnad. The settlement proposed in its entirety will remove the necessity for these 
restrictions. It is proposed, therefore, that the Bahawalpur canals at Panjnad and the Haveli 
project should share the available water strictly on a basis of their capacities or authorized full 
supply discharges. Hereafter the Bahawalpur canals at Panjnad will have no claim whatsoever 
on Sutlej water. Nevertheless, should surplus water pass below Islam, during a period 
when Haveli and Panjnad are below indent, then such supply will be taken into account when 
calculating relative shares of Haveli and Panjnad. 

IV. Bahawalpur on the Gharra reach. — It appears clear that the supplies available to 
Bahawalpur on the basis of the existing agreement are unduly large and it is proposed to reallot 
the waters available in the Gharra reach. The new capacities might be fixed on a basis of the 
areas, as accepted during the meetings of this Committee. 

V. Kharif Period. — ^It appears to be the general view of the Committee that the kharif 
period in the West Punjab and Sind is approximately fifteen days later than in the rest of the 
Punjab. It is proposed that for all purposes the kharif period should be fixed from the 1st. 
of April to the 31st. of October, and that changes in authorized shares should take place on these 
dates. 


F. ANDERSON. 
P. A. BETTERTON, 
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APPENDIX XV. 

Statement showing total nntlidrawah of the Qhenab Inundation and Sidhnai Canals to be absorbedintheHaveliProjet^, 


Month, 

1922-23 

1923-24, 

1924-26, 

1925-26. 

1926-27. 

1927-28. 

1928-29. 

1929-30. 

f 

1930-31, 

1931-32. 

1932-33. 

1933-34. 

1934-35. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


" 1-16 ■ .. 

80 

1,652 

1,203 

134 

887 

177 

413 

76 

1,151 

Ui 

101 

1,692 

128 

April -( 

16-30 .. 

G13 

2,047 

1,172 

120 

438 

151 

3,661 

907 

3,212 

318 

170 

1,130 

161 


Mean 

347 

1,860 

1,188 

127 

663 

164 

2,037 

491 

2,181 

481 

135 

1,361 

146 

May 


1,626 

4,106 

1,116 

628 

3,115 

647 

5,956 

1,331 

6,450 

2,411 

126 

2,354 

136 

Jnno 


4,694 

4,499 

2,442 

3,850 

4,807 

2,156 

6,966 

4,826 

0,499 

3,487 

2,238 

7,460 

2,487 

July 

.. 

6,194 

6,106 

7,108 

7,467 

6,229 j 

5,819 

7,340 

5,914 

6,768 

6,616 

4,763 

8,171 ! 

6,845 

Angnflt 

.. 

6,126 

6,050 

6,101 

5,421 

6,627 

6,765 

7,333 

6,275 

5,558 

5,944 

7,303 

7,913 

6,497 

September , , 

4,230 

3,237 

4,168 

2,872 

4,791 

2,766 

4,926 

4,462 

3,356 

3,891 

2,612 

5,186 

3,077 


^ 1-16 

2,163 

1,200 

2,286 

' 1,466 

2,180 

1,030 

1,036 

' 1,802 

1,339 

2,096 

915 

2,844 

766 

October - 

1&-31 

1,194 

774 

1,433 

937 

1,727 

616 

516 

1,194 

568 

1,727 

1 440 

2,289 

343 

1 

Mean 

1,679 

987 

1,860 

1,202 

1,954 

823 

775 

1,498 

948 

1,911 

678 

2,666 

j 

1 

649 

1 


H. W. NICHOLSON. 























APPENDIX XVI. 


Statement of October withdrawals— Sukltur Barrage Canals. 





Difference. 

Canal. 

Authorized. 

Revised. 

First 

fortnight. 

Second 

fortnight. 

Eastern Nara 

British. 6,612 

IChairpur. 

12,200 

267 




6,612 

12,467* 

5,855 



British. 6,612 

Khairpur 

11,200 

267 




6,612 

ll,467t 


4,855 

Rohri 

10,480 

10,470* 

l0,070t 

—10 

-^10 

North-Western 

3,532 

4,700* 1 
4,200t i 

1,168 

668 

Dadu 

2,273 

3,300* ! 
2,900t 

1,027 

627 

Khairpur Feeders . 

3,000 

2,688* , 
2,688t 

1 

—312 

—312 

Total . . 

25,897 

33,625 

7,728 

5,428 



31,325 

Mean 6,578 caucs. 


* First fortnight. I Second fortnight. 


The October discharge included in the Sind revised requirements was ll^TOO cusecs, i,e,, 
mean of 12,200 and 11,200 cusecs — requirements for the 1st half and the 2nd half of the 
month. 

267 cusecs has been provided for Khairpur outlets on perennial discharge basis in place of 
400 cusecs non-perennial previously given till September, 


W. L. C. TEENCH. 
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APPENDIX XVn. 


Statement comparing Fanjnad, Haveli and Thai withdrawals, present and proposed. 





Panjnad. 



Haveli. 


Thai. 


Month. 


'S 

B 

. ^ 

o 5 

c 

I 

o 

(-i 

o 

CL, 

73 

o 

R 

Non- 

Perennial. 

Perennial. 

Total. 

Perennial. 

Total. 

Apnl 


9,507 

1,032 

10,599 

Presi 

6,000 

’fit 

2,500 

7,500 


18,099 

May 


9,567 

1,032 

10,599 

6,000 

2,500 

7,500 


18,099 

Jnne 


0,567 

1,0^2 

10,599 

5,000 

2,600 

7,500 

- 

18,099 

July 


9,567 

1,032 

10,599 

5,000 

2,600 

7,500 

•• 

18,099 

August 


9,567 

1,032 

10,599 

5,000 

2,500 

7,600 

- 

18,099 

Soptombor 


9,567 

1,032 

10,599 

6,000 

2,500 

7,500 

•• 

18,099 

October . . 


9,567 

1,032 

10,599 

O 

o 

o 

2,500 

7,500 

- 

18,099 

November. . 



516 

516 

- 

1,250 

1,250 

- 

1,760 

December . . 



516 

5X6 

• « 

1,250 

1,250 

•• 

1,766 

January . . 


•• 

516 

516 

• • 

1,250 

1,250 

•• . 

1,760 

Pebniary . . 



516 

516 


1,250 

1,250 

*• 

1,706 

March 


•• 

516 

516 


1,260 

1,250 

«• 

1,760 

April 


6,500 

1,500 

8,000 

Proj 

5,000 

oosed. 

2,750 

7,750 

6,000 i 

21,750 

May 


6,500 

1,500 

8,000 

5,000 

2,750 

7,750 

6,000 

21,750 

Jane 


6,500 

1,500 

8,000 

5,000 

2,750 

7,750 

6,000 

21,760 

July 


6,500 

1,500 

8,000 

5,000 

2,750 

7,760 

6,000 

21,750 

August 


6,500 

1,500 

8,000 

5,000 

2,750 

7,750 

6,0)0 

21,750 

September 


6,500 

1.500 

8,000 

5,000 

2,760 

7,750 

6,0i)0 

21,750 

October 


6,500 

1,500 

8,000 

5,000 

2,750 

7,750 

6,000 

21,750 

November.. 



1,500 

1,500 


2,750 

2,750 

5,000 

9,850 

December . . 



750 

750 


825 

825 

2,000 

3,676 

January .. 


•• 

750 

760 

. . 

825 

825 

2,000 

3,676 

February . . 


•• 

1,000 

1,000 


825 

825 

3,600 

6,425 

March 



1,500 

1,500 

•• 

2,750 

2,760 

3,600 

7,850 


fSOOkhanf "1 

Pahn rpiir Canal ^ V Not addition. 

(^250 rabi J 


T. A. W. FOY. 










140 


APPENDIX XVm. 


Htaicmcni showing monthly mean allotments for Eliairpur Feeders. 

Monthly mean 

Month. * ousecs. 

April . . . . . . . . . . . . .f . . 1,000 

May 


2,250 

June 


3,000 

July 


4,000 

August 


4,000 

Soptombor 


4,000 

Ootobor 


2,675 

J'Jbv’ombar 


2,675 

December 


2,625 

January 


2,000 

February 

•• 

2,000 

l^Tarcli 

, , 

2,000 


Tte rabi mean supply based on Eohri canal rabi capacity factor, for Kbairpur Feeders, should 
be 2,429. Against this the State asks for 2,329 cusecs. 


W. L. C. TEBNCH. 
J. M. SLADEN, 
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APPENDIX XIX. 

iStatement showing supplies required for Punjab Prefects. 


(Discliaige in cusecs.) 


Month, 

Haveli Project. 

Thai Project. 

Non- 
perennial, 
Mean & 
Max. 

Perennial. 

1 

Total. 

Mean. 

Max. 

Mean. 

Max. 

Mean. 

J\rax. 

January 

, . 

826 

2,750 

826 

2,750 

2,000 

6,000 

February 


825 

2,750 

825 

2,750 

3,000 

6,000 

March . . 

- 

2,760 

2,760 

2,750 

2,750 

3,600 

6,000 

fl . lStb . .. 

r-- 

2,750 

2,760 

f 2,760 

2,750 

6,000 

0,000 

April < 




i 




[ lC - 30 fch . 

1 5,000 

2,750 

2,750 

L 7,750 

7,750 

6,000 

6,000 

May 

5,000 

2,750 

2,760 

7,750 

7,750 

6,000 

0,000 

June 

5,000 

2,750 

2,750 

7,760 

7,750 

0,000 

6,000 

July 

5,000 

2,760 

2,760 

7,750 

7,750 

0,000 

6,000 

August » . 

5,000 

2,750 

2,750 

7,750 

7,750 

6,000 

6,000 

September 

5,000 

2,750 

2,750 

7,750 

7,750 

6,000 

6,000 

fMeth. .. 

5,000 

2,750 

2,750 

r 7,760 

r 7,750 

0,000 

6,000 

Octr. < 








^ 16 . 3186 ,.. 


2,750 

2,750 

(_ 2,760 

[ 2,750 

• 6,000 

6,000 

November 

*• 

2,750 

2,760 

2,750 

2,750 

6,600 

6,000 

December 


825 

2,750 

825 

2,750 

2,000 

6,000 


H. W. NICHOLSON. 
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APPENDIX XX. 

Explanation of the method of derivation of the diagram {Plate II) showing the variation of the 
hharif duties at distributary head with the capacity per thousand acres at distributary head. 

Points 1 to 12 are taken from data given in the Bikaner bbiet', Annexure 6, and derived 
originally from Punjab Printed Statistics. 

Calculations for other points below — 

Dipalpur Canal. 


Year. 

Kharif Duty. 

C. C. A. 

Discharge at Disty. 
Head. 

1932-33 

63 

987,000 

5,926 

1931-32 

1 50 

980,664 

6,215 

1930-31 

59 

987,742 

6,074 

1929-30 

66 

988,198 

6,074 

Mean . . . . 

1 

! 

59*5 

985,901 

1 

6,072 

Allowance per 0/00 acres C. C. A. = 6 • 16 

Mailsi Canal, 


Year 

Kharif Duty. 

C. C. A. 

Discharge at Disty. 
Head. 

1932-33 

67 

738,604 

4,582 

1931-32 .. .. .. .. 1 

56 

738,604 

4,567 

1930-31 .. .. .. .. 1 

67 

738,604 

4,670 

1929-30 

82 1 

725,338 

4,518 

Mean . . . . 

68 

735,288 

4,584 


G. C. A. . . . . 735,288 

Uncolonized , . 39,220 


.Net .. .. 696,068 


Capacity 0/00 acres ^6*59 

' 14, Bikaner Canah 

Year. 

1928 .. 

1929 .. 

1930 . . 

1931 .. 

1932 . . 

1933 .. 

1934 .. 


Mean 


Area settled & occupied . , 

Authorized Distributary Discharge 

Capacity per 1,000 acres C. C. A. . , 
M60BI(W0P) 


% 

Kharif Duty, 
.. 114 

.. 143 

.. 131 

« 91 

« 109 

123 
127 


12H 


=680,339 
* 1,939 
= 3*62 
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APPENDIX XSr-contd. 


16. Palcpattan Non-Perennial. 


Year. 

Kharif Duty. 

G. a A. 

Discharge at Disty, 
Head. 

1032.. ... 

. . 

70-4 

,336,000 

2,055 

1931.. 

• * 

62-0 

331,263 

1,983 

1930.. 


62*0 

331, 2a3 

1,983 

1929.. 

•• 

78-0 

331,263 

1,983 

Mean 

68 1 

1 

332,447 

2,001 

- 

Capacity 0/00 acres 

=6-10 




19. Pah'paitan Perennial. 




N 

Year. 

Kharif Duty. 

C. C. A. 

Discharge at Disty. 
Head. 

1932.. 

. . 

93-5 

889,000 

2,658 

1931.. 

•• 

94 

893,935 

2,782 

1930.. 

•• 

113 

771,330 

2,454 

1929.. 

•• 

159 

755,677 

•• 


Area uncolonized. 


1932 

1931 

Area occupied, 

1932 
1931 


777.143— 461,087 =316,056 

777.143— 430,211 =^346,932 

889.000— 316,000 =573,000 

894.000- 347,000 =547,000 


Capacity 0/00 acres at Disty. Head of the C. C. A. effectively occupied. 


1932 .. .. ». .. 4*64cusecs. 

1931 .. 6-lOcuseca. 


17. Fordwah, 



Year, 



Kharif Duty. | 

C. C. A. 

Discharge at Disty. 
Head. 

1932.. 

• « 

« • 

• . 

42 

402,377 

2,831 

1031.. 

.. 

• • 

*• 

43 

402,377 

2,831 

1930.. 

.. 

• • 

•• 

42 

402,377 

2,737 

1929.. 


•• 

•• 

45 

1 447,086 

! 2,737 

1 


Mean 

•• 

•• 

43 

1 

413,554 

i 

2,784 


Capacity 0/00 acres 0. 0, A. • . =6*72 


iv A. w: foy.' 
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APPENDIX XXI. (A). 

Letter No. 14-1. 

Government of India, 
PUBLIC WOEKS DEPAETMENT, 
Civil Works — Irrigation. 

Delhi the JOth. January 1921. 

Fr-j.m 

Colonel Sir S. D^A. CEOOKSHANK, K.C.M.G., etc., 

Secretary to the Government of India, 

Public Works Departmerd. 

To 

The SECRETAEY to the GOVERNMENT of the PUNJAB, 

Public Works Department, Irrigation Branch. 

Sir, 

I am directed to forward herewith a copy of a note by the Inspector General of Irriga- 
tion on the urgency of securing accurate gaugings of the Indus river and its tributaries. 

The importance of this question has lately become evident in connection with the two great 
projects for the Suldmr Barrage and Canals and for the Sutlej Valley Canals, and it is extremely 
necessary, if fruitless controversy is to be avoided in the future, for accurate data on the subject 
to be obtained. I am therefore to request that, with the permission of the Governor in Council, 
the Government of the Pimjab will place themselves in communication with the Govern- 
ment of Bombay at the earliest possible opportunity, with a view to giving effect to the sugges- 
ticns made in paragraphs 8 and 9 of the note. I am further to ask that the names of the execu- 
tive officers, when appointed, may kindly be reported to the Government of India and that 
steps may be taken towards the formation of the Committee proposed by the Inspector General 
of Irrigation. The report of the Committee should be forwarded annually to the Government 
of India for information. 

The Government of India fully endorse the remarks of the Inspector General in regard to 
the urgency of the investigation and are confident that they will receive the whole-hearted co- 
operation of both local Governments in their desire to place the question of the future distribu- 
tion of the Indus supplies beyond the possibility of uninformed controversy. 

I have the honour to be. 

Sir, 

Your most obedient servant, 

S. D’A. CEOOKSHANK. 

Colonel, 

Secretary to the Government of India 



145 


APPENDIX XXI. (B), 

A'o/Cj dated the 10th. December 1920, by Sir Thomas Ward, Ki., OJ.E., M. V.O., Inspector General of 
Irrigation in India, on the nrgcncy of the acenraie gauging of the Indus river and its tributaries. 

1. The Government of India have recently had under their consideration two irrigation 
projects of the first magnitude, for the Sukkur Barrage and Canals in Sind, and for the Butlej 
Valley Canals in the Punjab. As the former project will draw its supplies from the Indus and the 
latter from a tributary of the same river, it was necessary to examine the question of the effect of 
the withdrawals proposed in the Punjab upon the supplies available at Suklmr before the Govern- 
ment of India could recommend to the Secretary of State that both schemes should be taken in 
hand simuUaneously. 

2. Frima facie, it is logical to assume that the abstraction of water from the tributaries of 
the Indus must necessarily diminish the volume passing Suldcur, but it is quite possible that this 
diminution is to some extent compensated for by seepage back into the river, during the rabi 
season, of a portion of tlie enormous withdrawals made by the Punjab during the kharif. Un- 
fortunately the data available are too meagre to permit of a definite conclusion being arrived at 
on the subject. Such records of discharges as exist have, however, been carefully examined and 
analysed, and, on the information before them, the Government of India are satisfied that the 
Sutlej Valley Project can be put in hand without prejudicing the supplies necessary to secure the 
area of irrigation contemplated on the Sukkur Canals. 

3. Jlore than this it is impossible to assert, and the question of the collection of reliable data 
for the disposal of the problem has become one of the first urgency. It will obviously be neces- 
sary, once constimction commences on the Sukkur scheme for any future projects put forward by 
the Punjab to be very carefully examined in relation to the possible effects of further withdrawals 
from the tributaries of the Indus upon the rights to irrigation from the Sukkur Canals upon 
which the Government of Bombay are now entering. I have no hesitation in saying that the 
data for such an examination do not at present exist, and that", unless steps are immediately 
taken to collect and collate them, endless difficulty is likely to ensue. Almost all the contro- 
versies which have up to date taken place in India in respect of questions of water-rights have 
been directly attributable to the fact that adequate figures were not forthcoming and that conse- 
quentty recourse had to be had to indirect deductions and presumptions ; the only method of 
averting such controversies is to have at hand reliable information on the factors in the case. 

4. The problem which has to be solved in this instance is the determination of the natural 
supplies in the Indus and of the diminution or increase which takes placein these supplies conse- 
quent on the withdra^val of water for irrigation in the Punjab and the seepage of a portion of such 
withdrawals back into the rivers. This can only be done by careful gauging of the streams con- 
cerned ; and it is this gauging which I would urge should at once be taken in hand in a systematic 
and scientific manner. 

5. A certain amount of gauging* is at present undertaken both at the headworks of the 
various canals in the Punjab and at various intermediate discharge sites, but examination of the 
results has shown that the records are not systematically kept and are not reliable in all cases. 
What is required is that a list of gauging sites should be drawn up, and that continuous observa- 
tions should be made at them over a protracted period. In the table accompanying I have listed 
the sites which, if adopted, appear to me likely to give the material required. 

6. This list is less formidable than might appear at first sight since gaugings, in some cases 
continuous, in others periodical, are already made at 16 out of the 23 sites proposed. At such 
stations all that will be necessary will be to arrange for continuous gaugings being made and to 
ensure that as accurate results as possible are obtained from them. 

7. In addition to the gauging of the rivers, accurate measurements of the withdrawals by 
all canals, both in British and Bahawalpur territory, will require to be made. 

8. In my opinion the best results will be achieved by the Bombay and Punjab Governments 
each appointing a special executive officer to deal with the work. In the Punjab the officer 
selected would be directly responsible for the gaugings at the seven new stations proposed, and 
would receive those from the other stations from their respective Executive Engineers. He 
would have no responsibility as to the latter but would visit the gauging sites from time to time 
and, as an expert, make suggestions so as to ensure the utmost accuracy possible being attained. 
He would also check, by means of reliable current meter observations, the results obtained at 
such stations mth the object of determining the co-efficient, if, any, to be applied to them. It 
will be for the Government of Bombay to decide whether the Bombay officer should be in direct 
charge of the gauging parties at Mthankot, iSukkur and Kotri,.the responsibility for which rests, 
at present, with the Indus River Commission. 

♦This information would be considerably more useful if discharge diagrams were siihpHtutcd for the 
raise and fall dfagramR now published. 
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9. But the main work of these officers would be the tabulation, co-ordinafcion and scrutiny 6f 
the results obtained. Eor this purpose they would be required to meet at frequent intervals, 
probably every month, to discuss results. I would further propose that they should be required 
to report to a Committee, which should meet every year, consisting of the Chief Engineer, Bom- 
bay, the Chief Engineer in Sind, the two Punjab Chief Engineers and the Inspector General of 
Irrigation as Chairman, with power to add to their numbers. This Committee would review 
the report of the two executive officers and this review, together with the report and tables and 
diagrams of the observations made, would be printed and submitted annually to the Govern- 
ment of India. 

10. I have referred above only to the question of tlie distribution of water as between the 
Pimjab and Sind, but the same investigation should give valuable results as to apportionment 
between the various projects in the former province and between Upper and Lower Sind in the 
latter. I do nob propose, in this note, to deal with this aspect of the question nor need I refer to 
the valuable information likely to be obtained by a careful investigation of the subsoil conditions 
auderlying the Punjab doabs. It iriiJ, however, he obvious that the Committee suggested above 
will be in a position to give material assistance to Government in respect of any case in which 
these points are under discussion. 

11. There are two points to which I would specially invite attention. The first is the ex- 
treme importance oPthe work to all tlie parties concerned, to the Government of the Punjab 
because all future schemes in that pro\dnce will have to be examined with an eye to the rights of 
Sind to irrigation, to the Government of Bombay because projects for extensions in Sind will 
similarly have to be analysed with reference to the prescriptive rights which would thereby be 
acquired by them as against the Punjab, to the possible prejudice of extensions in that province, 
and to the Government of India as arbiter in inter-provincial difierences. This importance 
should be clearly kept in mind when officers are being appointed to the work, such officers being 
selected for their special abilities as men likely to take a keen and scientific interest in their 
duties, and should also be impressed upon all those Executive Engineers who wll be responsible 
for individual gauging stations, upon the results obtained at which the special officers must 
largely depend for their data. 

12. The second point is the desirability of continuous daily observations of discharges. 
From personal experience in Seistan and Siam I am convinced that in no other way can reliable 
results be obtained and no trouble is too great when compared with the advantages gained from 
complete continuity of observations. I would strongly advocate the observation of daily dis- 
charges (not merely gauge readings) at all the stations selected, current meter observations being 
made at the more important ones, frequent discharges should also be taken to check the volume 
of the withdrawals, the canal-head discharge curves being recalibrated where necessary. Only 
in this way will finality be reached. 

13. I am aware that considerable trouble and expense will be involved by these suggestions 
but both trouble and money will have been expended to the best possible advantage if the fruit- 
less discussions, which are otherwise bound to arise between Sind and the Punjab, are averted 
and the consequent delays in the development of irrigation obviated. 

True Copy. 

. W. R. CHAMBERS, 

Superintendent, Government of India, 

Public Works Departments 


M6CBI{WOP) 
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List of sites referred to in paragraph 5 of Note, dated 10th Dcceynber 1920, by Sir T. B, Ward, 

hispecior General of Irrigation, 


Serial 

No. 

Kivor, i 

Site. 

OiJrcer responsib/o. 

1 

Jhelum . . 

Mangla 

- ' ■ — — 

Executive Engineer, Mangla, 

2 

Do. . . 

Rasul . . 

Do. Rasul. 

r 

Jhelum . . 

Above junction with Chenab. 


n 

Chonab . . 

Above junction with Jhelum. 

jSpeoiai Executive Engineer. 

1 

Chonab . . 

Haveli. 


4 

Chonab , . 

Marala.. 

Executive Engineer, ATarala. 

5 

Do. .. 

Khanld 

Do. Khanki. 

6 

Ravi 

Madhopur 

Do. jVIadhopui 

7 

Do. . . 

Balloki 

Do. Balloki. 

8 

Do. .. 

Sidhnai 

Do. Sidhnai. 

9 

Chonab , . 

Sher Shah 

Do. Multan. 

10 

Boas 

Pang 

Special Executive Engineer. 



Beas 

Above junction with Sutlej. 




Sutlej 

Gidar Pindi bridge. 


J 2 


Do 

Western Bein. 

Do. do. 



Do. . . 

Eastern Bein. 


12 

Do. . . 

Bhakra 

Executive Engineer, Rupar. 

13 

Do. . . 

Rupar 

Do. do. 

H 

Do. . . 

Gandasinghwala 

Executive Engineer, Upper Sutlej. 

16 

Do. . . 

Sahnanke . • . • 

Special Executive Engineer. 

16 

Do. .. 

Jamlera 

Do. do. 

17 

Do. . . 

Adamwahan 

Executive Engineer, Lower Sutlej. 

18 

Chenab . . 

Panjnad Weir* . , 

1 

! Special Executive Engineer. 

19 

Indus . * 

Kalabagh 

Do. do. 

20 

Do. . . 

Ghazi Ghat (Dora Ghazi Khan) 

Executive Engineer, DeraGhasi 




1 Khan. 

21 

Do. . . 

Mithankot 

Indus River Commission. 

22 

.. 

Sukdnir 

Do. 

23 

Do. .. 

Kotri . . 

Do. 


♦^0 conditioi^ at thia site are very exceptional, lying as it does immediately below the Confluence of two 
large rivers, and it is very important that continuous detailed discharges should be made there by a compe- 
tent observer as physical problems of considerable difficulty may be apprehended in the designing and sitinc 
ol the proposed weir. & ^ 
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APPENDIX XXn. 

Table I. 

Statement shomng monthly mean allotments for KJmrpur Feeders. 


Month. 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 


Monthly 

mean 

(cusecs). 

1,000 

2,260 

3.000 

4.000 
4,000 

4.000 
2,676 
2,676 
2,626 

2.000 
2,000 
2,000 


. The rabi mean supply for Khairpur Feeders based on Eohri Canal rabi capacity factor should 
be 2,429. Against this the State asks for 2,329 cusecs. 
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Table II. 

Shovnng fTesenl authorized mthdraicals of and those p)-oposed to be authorized for Sind and Khairpur . 


Present authorized withdrawals* 


Withdrawals proposed to be nxithorizod. 


Month. 

British. 

Nara for 
Khaiipur 
lands. 

IChaiipur 
East and 
West 
Pecdois. 

Total. 

British. 

Nara for 
Khairpur 
lands. 

lOiaiipur 
East and 
West 
Pcodois. 

Total. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

January 

22,666 


. , 

22,656 

22,666 

267 

2,000 

24,923 

Pobruary 

22,666 



22,666 

22,666 

267 

2,000 

24,923 

JIarch 

23,464 


-• 

23,464 

23,454 

' 207 

2,000 

26,721 

April 

20,029 

400 

2,000 


25,629 

267 

1,000 

27,895 

May 

36,143 

400 

3,000 

39,543 

35,143 

257 

2,250 

1 

38,550 

Juno 

41,496 

400 i 

4,030 : 

46,926 

41,496 

267 ! 

3,000 

44,763 

July 

41,496 

400 

4,030 

46,926 


267 

4,000 

' 45,763 

August . , 

41,496 

400 

4,030 

46,926 

41,496 

267 

4,000 

46,763 

Boptombor 

41,496 

400 

4,030 

46,926 

41,496 

267 

4,000 

46,763 

Ootobor 

22,897 


3,000 

25,897 

29,397 

267 

2,576 

32,339 

Novombor 

20,640 

- 

3,000 

23,640 


267 

2,676 

23,482 

Docombor 

22,666 

•• 

3,000 

26,666 

22,666 

267 

2,626 

i 

26,648 
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Table IH. . 
Panjnad. 


(Discharge in cuseos.) 




Capacity. 

Monthly 

Maximum 






mean 

authorized 


Month* 




with- 

with- 



Non- 

perennial. 

Perennial. 

Total. 

drawals. 

drawals. 


1 

2 

3 

4 

6 

6 

January 

. . . • 

. . 

. 1,500 


. , 

1,600 

February 

.. 

•• 

1,500 



1,600 

March 

.. 


1,600 



1,600 


ri— 15th 


1,500 



1,600 

April 

*1 





( 16— 30th 

6,500 

1,500 1 


*• 

8,000 

May 


6,600 

1,600 


1 

8,000 

June 

.. 

' 6,500 

1,600 



8,000 

July 

.. 

6,600 

1,500 


. . 

8,000 

August . . 

.. 

6,500 

1,600 


. . 

8,000 

September 

.. 

6,500 

1,600 


. * 

8,000 

October 

ri— 16 th 

6,500 

1,600 


•• 

8,000 


1^16— 31st 

6,600 

1,600 


•• 

1,500 





6,600 


6,600 

Kovember 

.. 

•• 

1,600 

1,500 

. . 

1,600 

December 



1,600 

t 

1,500 


l,5fM) 


December 
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APPENDIX 'XXV- 
Table HI ( AMia ? DED .) 


Panjnad. 

\Dischu/rge in oiisecs). 


Month. - 

1. 

' Capacity, 

Monthly mean 
■withdrawals. 

^6 

Maximum 
authoriz- 
ed with- 
drawals* 

6 

Non- 

perennial, 

2 

Perennial. 

3 

Total. 

4 

January 


• 

1,600 

1,600 

1,000 

.,1,6.00 . 






r 1—14 1,000 


Fehruory 

• • • « • • 

• , 

1,600 

1,600 


1,600 . 






[16—28 1,600 


March . . 

.. 

•• 

1,600 

1,600 

1,600 

1,600 


1— lEth .. 

*6,600 

1,600 1 

1,600 

1,600 

1,600 

April 




*6,600 

*6,600 

*6,600 


16— 30th .. 

6,600 

1,600 

8,000 

8,000 

' 8,000 

May 

.. 

1 6,600 

1,600 

8,000 

8,000 

8,( k )0 

Juno 

.. 

6,600 

1,600 

8,000 

8,000 

8,000 

July 

.. 

6,600 

1,600 

8,000 

8,000 

8,000 

August 


6,600 

1,600 

8,000 

8,000 

8,000 

September 

.. 

• 6,600 

1,600 

8,000 

8,000 

.8,000 

I 

"1— 16th 

6,600 

1,600 

8,000 

8,000 

8,000 

October . . < 







1 

^16— 31st . . 

♦6,600 

1,600 

1,600 

1,600 

1,600 






*6,600 

*6,600 

November 

.. 

• . 

1,600 


1,600 

1,600 

December 

• • ■ • « • 

•• 

1,600 


1,000 

1,600 


„ See paragraph 22 (Proo. 1144), 
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Table TV, 

Statement showing supplies required for Punjab Projects. 
(Discharge in cusecs.) 


1 — 

, j Haveli Project. 

i 

Thai Project, 

Month. 

Non* 

perennial 

mean 

and 

max. 

Perennial, 

Total. 




Mean. 

Max. 

Mean. 

Max. 

Mean. 

Max. 

— . — — 

i 

January 

.. 

*825 

2,750 

*825 

2,760 

2,000 

6,000 

February . . t . 


*826 

2,760 

*826 

2,750 

3,600 

6,000 

March . . 1 . 

•• 

2,750 

2,760 

2,760 

2,760 

3,600 

6,000 

April — 








1st— I6th 


2,760 

2,760 

2,750 

2,760 

6,000 

6,000 

16th— 30th 

5,000 

2,760 

2,760 

7,760 

7,760 

6,000 

6,000 

May 

5,000 

2 760 

2,760 

7,760 

7,760 

6,000 

6,000 

June 

6,000 

2,750 

2,760 

7,760 

7,760 

6,000 

6,000 

July 

6,000 

2,760 

2,750 

7,750 

7,750 

6,000 

6,000 

August 

6,000 

2,760 

2,750 

7,760 

7,760 

6,000 

6,000 

September . . 

5,000 

2,760 

2,760 

7,750 

7,750 

6,000 

6,000 

October — 








Ist— 15th 

5,000 

2,760 

2,760 

7,760 

7,760 

6,000 

6,000 

16th— Slat 


1 2,760 

1 2,760 

2,750 

2,760 

6,000 

6,000 

November . . 


*2,760 

2,760 

*2,760 

2,760 

1 

6,600 

6,000 

December 


*826 

2,760 

*826 

1 2,760 

1 

2,000 

6,000 


♦Eventually changed to 2,476 cuseos for November, and 990 cusecs for December, January and February, 
and accepted. [See also Table VI.) 
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TjIBLe V. 

Sutlej Ghana reach. 



Perennial 

capacity. 

Non-perennial 
share capacity. 

Total. 

Non-peren- 

nial 

additional 

capacity. 

Total 

Maximum 

capacity. 

Fartuor. 

CuBecs. 

Per cent.* 
rounded. 

Cuaecs. 

j 

Per cent.*! 
rounded. 

Cosocs. 

Per cent,* 
rounded. | 

OusecB. 

Cusecs. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Punjab 

3,940 

30% 

11,623 

72% 

16,463 

63% 

6,761 

21,224 

Bahawalpur 

6,340 

49% 

4,467 

28% 

10,807 

37% 

2,233 

13,040 

Bikaner 

2,720 

21% 

Nil 

•• 

2,720 

10% 

*• 

2,720 

Total . . 

13,000 

.. 

16,990 


28,990 

! 

7,994 

36,984 


* Percentoge shares of total supplies utilized iu canals. 
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Table VI. 

Capacity Factors. 






Panjnad. 



Month. 

Sind. 

Punjab 

Thai. 



Haveli. 



existing. 


Table m. 

Proposed. 



1 

2 

3 

4 

6 

6 

7 


October 

•90 

•85 

1-0 

1-0 

1-0 

1*0 


November . . . , . . . . 

•81 

•65 

•93 

1-0 

•9 

1-0 ' 


December . . . . . . . . ' 

•89 

•Y9 

•4 

•3 

*66 

•6 

0-3 


January . . . . . . . . 

•4 

•3 

•66 

•5 

0-3 


February 

, -79 

•6 

•6 


•66 

0-3 ^ 


March 

•81 

•65 

•6 

1-0 

♦•75 

1-0 











* This %vas changed later to -SShy Sir Bernard Barley and accepted by the Committee. 

t Eventually changed to *9 for November and *36 for December, January and February, and accepted. 
( 8tt also Table IV.) 
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Copy of let ter fr 0771 the Gove77\me7it of India to the Pinijab Government, 


No. 15-1. 

GovrnNiviEKT OF India, 
PUBLIC WOEKS DEPAETMENT, 
Civil — Irrigation, 


Ehom 

Colonel Sir S. D'A. CEOOKSHANK, K.C.M.6., etc., 

Secretaiy to the Gove77\ment of India^ 

Public Worhs J)epa7t77\mt, 

To 

The SECEETAEY to the G0VEEN]\IENT op the PUNJAB, 

Public Works Departmeiit, 

Irrigation Bra^iclu 


Delhi, the 11th. Ja^mary 1921. 

Sir, 

I am directed to refer to your letter No. 01209 W. I., dated the 8th. September, 1920, with 
which the estimate of the Sutlej Valley Canals Project was foiwaidcd for sanction. 

The Government of India have given the project their careful consideration and it lias been 
reidewed and satisfactoiily repoited upon by Sir Thomas Ward, their late Inspector General 
of Irrigation. There are, however, certain points dealt with in his rcpoit upon which the 
Government of India desire to elicit a definite expression of the opinion of the local Government 
befoie the pioject is forwarded to the Secretaiy of State. 

They wish to be assured, in the first instance, that, in the negotiations with the States, 
no undue concessions weie made, to the detriment of the Biitish interests in the pioject, with a 
view to a settlement being reached. They notice, for example, that it is proposed to give only 
nompeiennial irrigation in the existing Br tish inundation areas and will be glad to know vheiher 
the rcstiiction of urigation in these ti acts to the months of April to October is due to the fact 
that perennial irrigation would be baimful, as leading to possible water-logging and that a fiist 
wateiing will suffice for their needs or whether this lestriction is merely due to shoitage of v ater 
during the inbi months owing to the requirements of the States Iiaving to be met. They further 
obsei ve that a certain area of inundation irrigation in Bahawalpur is to be converted into pcienrdal 
but that none of the British area is similarly treated : they arc informed by their advisers that 
this is due to the tract in question lying in the higher land and that, wherever similar conditions 
exist in British territoiy, the same proccduie will be adopted. No figures are, however, given 
for the British area of this natuie, as is done in the case of Bahawalpur, but tbe index map 
appears to support the explanation given above ; I am to ask whether it is correct. 

As regards perennial irrigation, the Government of India will be glad of an assurance from 
the local Government that water is being provided for the whole culturable area of the Nili 
Bar and that the concession made in reducing the area within irrigation limits vnW not result 
in any culturable land being omitted from the scheme. 

Turning now to the question of intensities, I am to ask whether the Punjab Government 
is fully satisfied that the intensities adopted in the project estimate are such as will ensure 
optimum conditions of cultivation in the British tracts affected. It is noticed that, owing 
to extra water being made available in the Sutlej by the inclusion of the Panjnad weir in the 
project and to this water being allocated to the two States the intensity in the States is higher 
than that in British territory. I am to enquire whether this concession is detrimental to the 
British interests or whether the amount allocated to the Nili Bar in the project is as much as 
can economically be utilized therein. 

In general, the Government of India desire to be assured that the Punjab Government 
arc comdneed that, under the project as now submitted, they have obtained the supplies necessary 
for the irrigation, to the fbll economical extent, of thewliole commanded area in British 
territory. 
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I am further to enquire whether the local Government are satisfied that they have now 
the right to proceed with further developments of irrigation on the Sutlej, such as the Bhakra 
Dam Project, without any possibility of fresh opposition from the Bahawalpur Durbar. The 
drafting of the Agreement with the States does not appear to be altogether satisfactory; 
Clause 4 A which relates to the point in question is ambiguous as it does not expressly state 
whether the Irrigation requirements ” mentioned include future as well as existing require- 
ments. The provision of the Clause which limits the claims of the parties upon the Gharra 
water to the canal head capacities specified in the project appears to be of greater importance 
than the reference to the source of supply. Possibly Clause 27 is intended to cover new works, 
though this is not distinctly stated. I am to ask that the local Government will kindly review 
the matter and inform the Government of India whether, in their opinion, the interests of future 
projects are sufficiently protected by the agreement as now framed. 

Finally I am to ask that, with the permission of the Governor in Council, the reply to this 
letter may be forwarded at the earliest possible date so as not to delay the submission of the 
project to the Secretary of State. 


I have the honour to be, 

Sib, 

Your most obedient servant, 

S. D’A. CEOOKSHANK, 
Colonely 

Secretary to the Government of Indio, 


M6CBI(WOP)^200~22.10-36~GTPS 
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SUBJECT INDEX. 



1 Volume I. 

Volume n. 

Volume m. 

Subject, 





Proceedings. 


Page. 

Para. 

Page, 

Para. i 

First 

Second 






meeting. 

meeting. 

Absorption in Canals 

. . 

, . 

68 

1 

40 

169 

273—277 







384 







397—398 ^ 


in Rivers, and Regenera- 
tion, 

19 

21—28 


•• 

451-^52 

651—558 






661 







667—668 


Adjustment of Costs 

28 

6 

•• 

•• 


•• 

Agreements 

28 

6 
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